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Test/Diagnostic Procedures 


ffiflCk 2000 (System 11B) ROM Summary 


ic DESCRIPTION 

TYPE 

IDENTIFIER 

BOARD 

PART NUMBER 

Game ROM 1 

32K x 8 ROM 

27256 

U27 

CPU 

A-5343-563-2 

Game ROM 2 

32K x 8 ROM 

27256 

U26 

CPU 

A-5343-563-1 

Sound ROM 1 

32K x 8 ROM 

27256 

U21 

CPU 

A-5343-563-4 

Sound ROM 2 

32K x 8 ROM 

27256 

U22 

CPU 

A-5343-563-3 

Music/Speech ROM 1 

32K x 8 ROM 

27256 

U4 

Audio 

A-5343-563-5 

Music/Speech ROM 2 

32K x 8 ROM 

27256 

U19 

Audio 

A-5343-563-6 


NOTECS 

To order a replacement ROM from your authorized WILLIAMS ELECTRONICS GAMES 
distributor, specify: (1) part number (if available): (2) ROM label color; (3) ROM level 
(number) on the label; (4) which game the ROM is used in. 

jfBlacfe Jknirtt l 



CONNECTOR & COMPONENT IDENTIFICATION 

WILLIAMS ELECTRONICS GAMES S' 5ZS2. 

or jack receives a prefix number (whc P-designations refer to the female part of a 

SSSfw example, 1 J1 debates Jack II of lbo£ f^n^ctorlnvo^s a 

J52 the ■** ° r ^ de " 9natk,n - F0reXamP,e ' 1J1 ‘ 3referS 

to pin 3 of jack 1 on board 1. 

Other 0-cen.M. ™, *> «... <»» »»«“ ■>*»*» »*“ 
locations or related circuit. 

_ . r\ IwAArt HnarH 


1 - CPU 

2 - Master Interconnect 

3 - Backbox Power Supply 

4 - Alphanumeric Display 


5 - Aux Power Driver 

6 - Backbox 

7 - Cabinet 

8 - Playfield 


9 - Insert Board 

10 - Audio 


2000 CIRCUIT BOARDS 

Q ^ fnr intfllit 2000 are in the backbox. They are accessible by 

ssajr ssis.'iSS srsss- — *» ‘- i ” ps ' 

and swinging it open. 

guide and lay it forward onto the top of the game cabinet. 

Lamp circuit boards are mounted on the Playfield and me Insert Board. 

CPU BOARD. The System ft 

Kewf W2 W4 W 5 !w. W8, W 11 , W14, W16, w,7. and W19 must be connected. 

AUDIO BOARD. The Audio Board is p/n 0-11581 -563, including ROMs and mrcroprocessor. 
DISPLAY board. The Alphanumeric Display Unit Board is p/n D-12232-1 . 

POWER SUPPLY BOARD. The Power Supply Board is p/n D-1 2246. 

AUX POWER DRIVER BOARD. The Aux Power Driver Board is 

MASTER INTERCONNECT BOARD. The Master Interconnect Board is D-12313-563. 

Figure 1 shows the locations of these circuit boards, as well as other devices especially located to 
make 9U«k AnUbt 2000 a great game. 
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LOCATIONS 
[3 Circuit Boards 
03 Lamp Boards 
□ Major Mechanisms 


Figure 1. Locations Diagram - Game Circuit Boards and Major Mechanisms 
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Stack iniflfit 2000 GAME CONTROL LOCATIONS 

Ks«c 8 S^ 0U 

The nn-nf, switch is on the bottom of the cabinet near the right front leg. 

The vmurne is on the le« inner wat, of the cabinet on the tilt mechanisms board. „ - 

accessible by opening the com box door. 

a pos™n » «« « « «» »“ *“> "" “ 

busses* »«, .w - «. o.«« — «•« ~ »" 

door. 

Test/Diagnostk; C procedu,es for details concerning button operahon. 

r JXEB&' SX ,he cP ° in 

door opens. 

Figure 1 shows the ideations o, the two CPU Board swrtches (lef, edge of CPU Board. Bachbox View). 
Test explained in the Test/D, agnostic Procedures. 



Plumb Bob Tilt Assembly: 

01-3444 Upper Tilt Bracket 

01 -3445 Lower Tilt Bracket 

12-6231 Wire Hanger 

20-6502-A Plumb Bob Weight 

4406-01120-00 Wingnut, #6-32 


Figure 2. Pinball Game Controls Locations 
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1 . 

2 . 

3. 


PINBALL GAME ASSEMBLY INSTRUCTIONS 

Open the shipping container; remove all cartons, parts, and other items, and set them aside. 
Place cabinet on a support and attach rear legs (after installing leg levellers), using leg bolts. Leg 
levellers and leg bolts are both provided among the parts in the cash box. 

Attach the front legs (after installing leg levellers), using leg bolts. See Figure 3 for details. 



Figure 3. Pinball Assembly, Playfield Pitch Angle, and Leg Leveller Details. 


Ensure that the interconnecting cables are free to move (not kinked or pinched). Be 
careful not to damage wires at any stage of the assembly process. 


Raise the hinged backbox upright and stabilize it into position. Unlock the backbox i and remove 
the backbox glass, storing it carefully to avoid scratches. Remove the shipping block holding the 
Insert Board. Unlatch the Insert Board and open it, then remove shipping screw securing t e 
Speaker/Display Panel. Lift the Speaker/Display Panel up and lay it forward on the playheld 
cabinet. This allows access to the bolt holes used for secunng the backbox upnght. 'nstaN the 
mounting bolts, split lockwashers, and flat washers through the bottom holes of the backbox^into 
the threaded fasteners in the cabinet to secure the backbox. Install the Speaker/Display Pane , 
close and latch the Insert Board, and install the backbox glass, and lock the backbox. 


5. 

6 . 


^ WARNING j 

NEVER transport a pinball game with the hinged backbox erect. Always lower 
the backbox forward onto the playfield cabinet on a layer of protective matenal 
to prevent marring or damage and possible personal injury. 


tend each leg leveller slightly below the leg bottom, so that all tour foot pads are extended 
out the same distance. Remove the cabinet from its support and place it on the tloor. 


just the leg levellers tor proper playfield level (side-to-side) and playfield pitch angle (incline) ot 
proximately 6 degrees. (Again, it is reoommended that these measurements be made ON the 
Afield, not the cabinet nor the playfield cover glass.) Tighten the nut on each leg leveller shaft 
maintain this setting, as shown in Figure 3. 
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PINBALL GAME ASSEMBLY INSTRUCTIONS (Continued) 

cwnow . . 

Playfield pitch angl. adju.tm.nla can affect ’^.^"^rc^r^nr^ratcr 
completion of the desired playfield pitch angle setting. 

i 


game operation 


f WARNING j 


After assembly and installation at its sile ^ssur^pro^r'g^nTe'^operati'on. ^O^NOT 

“ N0TCU ’ - ,h9 9 ' 0Und P " 
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GAME OPERATION (Continued) 

powering UP With the coin door closed, plug the game in, and switch it ON, using the 0 n 01 tt 

SagrasaasKssas 

not change the Factory Setting). 

_ rtnnr and nress the AUTO-UP/MANUAL-DOWN switch to MANUAL-DOWN. Press the 

<° aut °- up and pe,iorrTi ,he emire ,est to 

verify that the game is operating satisfactorily. 

NOTE 

rha GYSTFM 1 1B aame program has a great capability to aid the operator and service personnel: At 
ItL (X The beginning of the Test/Diagnostic Prnto). the playerecore 

deteded a ploiLZIX game” 

comp^sa^es the^a^ne^ptay'requ^ement^aflected by each^hsabted swrtch'to'allow 'nearly normar 
play This helps keep Slack *nl«St 2000 earning good profits! More information is available in 
the Test/ Diagnostic Procedures text describing the Switch Testing. 

ATTRACT MODE*. Playfield and backbox lamps blink, 
of messages informing the player concerning. 


The player score displays exhibit a series 


A. Recent highest scores*; 

B. A "custom message" nnr „., TC 

("WILLIAMS PINBALL ... PRESENTS 

C. The score to achieve to obtain a Replay award*; 


.. BLACK KNIGHT 2000')*; 


These (or similar) displays reappear occasionally, accompanied by sounds and music, until a player 
Si game play by inserting a coin or. when credits are availabie, pressing the Credit button. 

CREDIT POSTING. Insert coin(s). A sound is heard tor each coin, and the P layer ^ or ®^ Sp . lay ® 

show the number o. credits purchased. Sc long as the number o. e Ta er ,h 
WOT exceeded by coin purchase or high score, credits are posted correctly. Howeve: r l ie t 

maximum credits value is reached, posting of additional credits won (not purchased by the player 
does not occur. ONLY posting of purchased credits occurs beyond the maximum credits value. 

STARTING A GAME Press the Credit button once. A startup sound plays, and the Credit amount 
Credit button once for each player, before the end of play on the first ball. 

JX « ,°ZL- onh. pwob bo. « Ml 10. PW «*»* “ 

but can complete the game. 

END OF GAME All earned scores and bonuses are awarded. If a player's final 

specified value, the P la V e ™^ whence last two digits of any 

ISSiSl, Sw ! ZTi A «« « »• »■« <■*“> hi °“ •”*' 

and game over sounds are made, as appropriate. 

GAME OVER MODE. The GAME OVER display she >ws in the 

high scores flash on the appropriate player score displays. The game proceeds to 


* - operator-adjustable feature 
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JBIatk AttMt 2000 GAME STATUS DISPLAYS 

•Platk Xnisbt 2000 provides the game owner/operator with a display of information concerning 
the game's bookkeeping and game play feature adjustments. Basically, three classes of information 
now become available in this status display mode: Id (Identification); M (Audit); Ad (Adjustment). 
Each of the underscored two-letter abbreviations for these classes appears in the Player 3 score 
display, while the system microprocessor for the IBlack fcuttf&t 2000 game is displaying the items 
within each class. 

Identification Information-Id 

With the game turned on, the coin door open, and the AUTO-UP/MANUAL-DOWN switch in the 
AUTO-UP position, the operator can press the ADVANCE switch once, briefly. Player displays 
immediately change from the Attract Mode to the Game Status Display Mode. This is evident by the 
following display, shown in columnar form. The column headings refer to the various backbox 
displays. 

Player Player Player Player 

12 3 4 

BLACK KNIGHT Id 00 568 L-x* 

* x - indicates ROM revision level; e.g., 1 is initial issue; 2, 3, etc. for later revisions. 

The game is named in the Player 1 score display. The game's identification number shows in the 
Player 2 score display and the ROM revision level appears in the Player 4 display. The Player 3 score 
display shows the status display mode in abbreviated form, Id. The Player 3 score display also shows 
the status display mode item (00) for this particular display. 

Pressing ADVANCE once more causes the Id 01 display to appear. This display describes which of 
the "Install" options is currently in effect. For example, if the YES option of the INSTALL FACTORY 
Adjustment Item (Ad 70) was last selected, FACTORY SETTING appears on the player score displays. 
Changing the setting of any other game adjustment item, after selecting the YES option for Ad 70 
causes the display to change to FACTORY ALTERED. Similarly, if the operator selects the YES op- 
tion for INSTALL HARD (Ad 65), the display indicates HARD SETTING. Changing a game adjustment 
item later then causes the display to show HARD ALTERED. 

Audit tnformatlon-Au 

While the AUTO-UP switch remains in the Up position, the operator can press the ADVANCE switch 
once, briefly, to begin the backbox displays of Audit (sometimes called “bookkeeping") Information. 
Fifty-one audit entries are now available. Calculation of the various factors is no longer necessary be- 
cause the System 1 1 B game program now performs all the mathematical factor computations. This 
information is intended to aid the owner/operator in evaluating how the game is performing in each 
location, by providing knowledge about which game features are receiving the most play. With this 
information, the owner/operator can determine whether adjusting the game features to other settings 
will contribute to increased game earnings. 

The operator can press the ADVANCE button once to view each Audit Information display item. To 
proceed more rapidly through this information, the operator only has to press and hold the ADVANCE 
button. If a desired item is passed, the operator can use the MANUAL-DOWN switch position with the 
ADVANCE button to back up to the desired item. 

The Placfc XuisH 2000 Audit Table lists the 51 items of the Audit Information portion of the 
9Iaek XuiM 2000 Game Status Displays. Presentation of this Audit Information again utilizes 
the player score displays; however, the Player t and 2 displays are combined as a descriptive phrase. 
The light type below the table's column headings names the respective backbox displays where the 
information appears. Because the Player 4 display contains information which depends on game play, 
only a few example entries are shown in the table. The Credits display shows Au for all 49 audit items, 
so its entry is omitted from the tabular listing. Detection of erroneous data affecting any of the 
counters used in these audit items causes the message, ERROR, to be displayed in the Player 3 
display, during display of any audit item associated with that particular counter. (The program does not 
analyze the cause of the error; it merely alerts the operator of the error's existence by the message.) 
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*Ua«fc GAME STATUS DISPLAYS (Continued) 


Audit 

Item 

(Player 3) 


jBIatfe S uugftt 200 0 Audit Table 

Descriptive 
Phrases 

(Player 1 and 2 Displays) 


Audit Factor 
Value 
(Player 4) 


COINS [chute next to coin door hinge] 

CENTER COINS 1 

RIGHT COINS 
PAID CREDITS 
TOTAL PLAYS ^ 

TOTAL FREE (Total Free Plays) 

PERCENT FREE (% Free Plays) 

REPLAY AWARDS 

PERCENT REPLAY {% Replay Awards) 

SPECIAL AWARDS 

PERCENT SPECIAL (% Special Awards) 

MATCH AWARDS ir „niTc 

HSTD ( High Score to Date) CREDITS 
PERCENT HSTD (% HSTD Credits) 

EXTRA BALLS ^ „ 

PERCENT EX. BALL (% Extra Balls) 

AV BALL TIME (Average Time in Seconds) 

MINUTES OF PLAY (Minutes of Play) 

BALLS PLAYED 
REPLAY1 AWARDS 
REPLAY2 AWARDS 
REP LAY 3 AWARDS 
REPLAY 4 AWARDS 

1 PLAYER GAMES 

2 PLAYER GAMES 

3 PLAYER GAMES 

4 PLAYR. GAMES 

BURN IN CYCLES . . \ 

SPELL WAR (# of UPF Lane completions) 

SPELL KNIGHT (# of completions of both 3-bank Dr Targets) 
UPPER RAMP SHOTS ( # of Upper Lock ghots) 

EX. BALL LIT (# of Extra Ball Opportunities) 

RAMP EX BALL (# of Ex. Ball awards via Skyway pamp) 

2- BALL MULTI-BALLS (# of times for 2-Ball Multi-Ball play) 
MILLION VIA WAR (# of Million awards via WAR spelling) 

3- BALL MULTI-BALL (# of times for 3-Ball Multi-BalP play) 
JACKPOTS AWARDED (# of Jackpot awards) 

RANSOMS AWARDED (# of Ransoms awarded) 

H. S.RESET COUNTER I 

0 0-0.4 MIL. SCORE (# of games <500K) l 

0 5-0.9 MIL. SCORE {# of games 5500K, <1 M) 

I . 0-1 .9 MIL. SCORE (# of games ^ u <2.0M) 

2. 0- 2.9 MIL. SCORE (# of games >2.0M, <3.0M) 

3 0-3 9 MIL. SCORE (# of games S3.0M. <4.0M) 

4. 0- 5.9 MIL. SCORE (# of games >4.0M, <6.0M) 

6. 0- 7.9 MIL. SCORE (# of games >6.0M <8 0M) 

8.0- 99.9 MIL. SCORE {# of games S8.0M,<100.0M) 

FIRST REPLAY IS x.xxx.xxx 
AVG GAME x xx MIN (Avg Game in Minutes) 

WHEEL SPINS (# of Bolt Circle lamps via lit SPIN lamp shot) 
LEFT DRAINS (# of drains via Left Outlane) 

KICKBACKS (# of Kickbacks) 

RIGHT DRAINS (# of drains via Left Outlanb) 


?°The numbers shown in this column for Items t through 4 are examples. 
Entries for all items depend on the amount of play; thus, they will vary 
from location to location. 
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JHatk ZnigU 2000 GAME STATUS DISPLAYS (Continued) 


£SJacft Jt-uijjbt 2000 Game Adjustment Table 


Adjustment 

Item 

Descriptive Phrases 

Factory 

Setting 

(Player 3) 

(Player 1 and 2 Displays) 

(Player 4) 

Ad 01 

AUTO REPLAY 1 or 

lO (%) 

FIXED REPLAY 1 

SCORES 

02 

REPLAY START (or REPLAY LEVEL 1) 1 

2,500,000 

03 

REPLAY LEVELS (or REPLAY LEVEL 2) 1 

01 (or OFF) 

04 

(REPLAY LEVEL 3) 1 

(see text) 

05 

(REPLAY LEVEL 4) 1 

(see text) 

06 

REPLAY AWARD 

Credit 

07 

SPECIAL AWARD 

Credit 

08 

MATCH FEATURE 

1 0 (%) 

09 

BALLS / GAME 

03 

10 

TILT WARNING 

03 

1 1 

MAXIMUM EX. BALL 

04 

1 2 

MAXIMUM CREDITS 

1 0 

13 

HIGHEST SCORES 

On 

14 

BACKUP HI. SCR.1 

5.000.000 

1 5 

BACKUP HI. SCR. 2 

4,500,000 

1 6 

BACKUP HI. SCR. 3 

4,000,000 

1 7 

BACKUP HI. SCR. 4 

3,500.000 

1 8 

HI. SCR.1 CREDITS 

01 

19 

HI. SCR 2 CREDITS 

01 

20 

HI. SCR. 3 CREDITS 

0 1 

21 

HI. SCR. 4 CREDITS 

0 1 

22 

H. S. RESET EVERY 

3.000 

23 

FREE PLAY 

U.S.A. 1 COINAGE (1 COIN 1 PLAY) J O 

NO 

24 


25 

LEFT UNITS 

01 

26 

CENTER UNITS 

04 

27 

RIGHT UNITS 

0 1 

28 

UNITS/ CREDIT 

01 

29 

UNITS/ BONUS 

00 

30 

MINIMUM UNITS 

00 

31 - 48 

Game-specific Adjustments (detailed in text and the Game 



Adjustment Setting Comparison Table) 


49 

CUSTOM MESSAGE 

ON 

50 

SW. ALARM KNOCKER 

YES 

51 - 52 

Coinage Adjustments 


53 -58 s - 6 

Special Pricing Adjustments- See text (or Ad 53 - 58 details. 


59 l 

INSTALL ADDABALL 

NO 

60 5 

INSTALL 5-BALL 

NO 

61 5 

INSTALL NOVELTY 

NO 

62 1 

INSTALL EX. EASY 

NO 

63 * 

INSTALL EASY 

NO 

64 5 

INSTALL MEDIUM 

NO 

65 * 

INSTALL HARD 

NO 

66 5 

INSTALL EX. HARD 

NO 

67 

AUTO BURN-IN 

NO 

68 

CLEAR COINS 

NO 

69 7 

CLEAR AUDITS 

NO 

70 7 

INSTALL FACTORY 

NO 


1 . AuUamaiir Panlav percentage value range is adjustable from S to 50%, via the Credit Button. Item 02 
permits changing the factory setting value for Replay Start Level (valid for next 500 games played). 
Item 03 permits setting up to four replay levels, with values as detailed in text describing Item 03 
For Fixed Replay Scores , set Auto Replay value to 1 less than 5(%) via the Credit Button. Go to items 
02, 03, 04, and 05; install their replay level scores. Turn off any replay level by setting 00 as its value 


4. 


Phrase in parentheses is Factory Setting. Phrase appears in player displays Press Credit Button 
to change setting of the game pricing of Item 24. 

To change country OR coinage setting, press Credit button to obtain 16 Standard Settings followed by a 
Custom Setting. The Custom Setting activates items 25 through 30 When a,Standard Setting is used, 
items 25 through 30 are set automatically , and cannot be changed. 

To install Custom Message, press flipper button for alphabet and special characters. Press Credit Button 


for next message letter or character. 


5. Special Preset Adjustment, whose effects are noted in the Game Adjustment text 

6. Refer to Pricing Table and text describing these items. 

7. Approximates Ad 64. yet includes all factors listed in Factory Setting column, not just Ad 31 through 47 
provided by Ad 64. 
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JBlatfe 2000 GAME STATUS DISPLAYS (Continued) 

Adjustment Information- Ad 

At end of the Audit Information presentation, with the AUTO-UP switch in the Up position, the 
operator can press the ADVANCE button to proceed to the Adjustment Information portion of the 
JBIack 2000 Game Status Displays, as listed in the JBIack knight 2000 Game 

Adjustment Table. 

The operator can press the ADVANCE button once to view each Adjustment Information display item. 
To proceed more rapidly through this information, the operator only has to press and h<?ld the 
ADVANCE button. If a desired item is passed, the operator can use the MANUAL-DOWN switch 
position with the ADVANCE button to back up to the desired item. 

The -Black knight 2000 Game Adjustment Table lists the 70 items of the Adjustment 
Information portion of the Slack knight 2000 Game Status Displays. Presentation of the displays 
is similar to that for the Audit Information (that is, the player 1 and 2 displays combine as a descriptive 
phrase; the light type below the column headings names the respective backbox displays where the 
information appears, etc.). The Player 3 display shows Ad for all 70 adjustment items, so its entry is 
omitted from the tabular listing. 

The Black knight 2000 Game Adjustment Setting Comparison Table shows the five 
game 'difficulty' Adjustment Items (ranging from Ad 62 - Extra Easy through Ad 66 - Extra Hard). 
Installing any one of these 'difficulty' Adjustments causes the values shown for each of the included 
game play Adjustment Items to be installed as a group, changing the level of play from one difficulty 
level to another. The owner/operator can use the information provided by the Audit Table items to 
determine whether the 'difficulty level' for this game in this location needs to change to obtain a 
higher level of earnings from the game or to provide a greater challenge to the location's players. 


Once the 'difficulty level' is changed, a careful review of the Audit Items will reveal whether the change 
has achieved this higher-earnings goal. Sometimes, one (or more) of the Adjustment Items needs 
further change to keep the number of plays high, while still keeping the earnings level high 
"Fine-tuning" of the game's Adjustment Items is a key feature of Williams Electronic Games products 


53iack Jtutjjfct 2000 Game Adjustment Setting Comparison Table 


i American & French Games 

Extra Ad 
Easy 62 

r- Ad 

Eas * 63 

Medium Ad 
(Factory) 64 

Ad 

Hard 65 

Extra Ad 
Hard 66 

Not 

Applicable 

AO) n 

Adj Description 

31 

Magnet "ON - T.mer 

5 

5 

5 

5 

5 

5 

32 


On 

On 

On 

Oft 

Off 

Otf 

33 

W-A-R Memory 

Yes 

Yes 

No 

No 

No 

No 

34 

Free Spins 

2 

2 

1 

0 

0 

0 

35 

Ransom Spot Freq 

50 games 

100 games 

100 games 

300 

400 

400 

36 



20 games 


50 

1 00 

1 00 

37 

Multi-Bali Ditticulty 

■KM 

0 


1 

2 

5 

38 

Percent SPECIAL 

4 

4 

4 

3 

3 

2 

39 

Loop Champ Award 

Special 


Ex. Ball 

SCO. 000 

Nothing 

Nothing 

40 

Extra Bali Timer 

12 sec 

10 sec 

8 sec 

7 sec 

6 sec 

2 sec 

41 


14 sec 

12 sec 

1 0 sec 

9 sec 

8 sec 

5 sec 

42 

Knight Timer 

1 5 sec 

13 sec 

1 3 sec 

12 sec 

1 1 sec 

5 sec 

43 

Ransom Timer j 

25 sec 

20 sec 

20 sec 

20 sec 

1 5 sec 

5 sec 

44 

Lower Lock Timer 

25 sec 

20 sec 

20 sec 

1 5 sec 

1 0 sec 

5 sec 


Jackpot Timer 

1 5 sec 

15 sec 

12 sec 

1 0 sec 

8 sec 

3 sec 


Ransom Bolt Timer 

20 sec 

17 sec 

12 sec 

10 sec 

8 sec 

8 sec 

5£Sa 

Jackpot Advance 

1 0,000 

8,000 

5,000 


2.000 

1 COC 

Adj # 

Ge 

Adj Description 
man & European Games 

1 Not 

Applicable 

Extra Ad 
Easy 62 


Medium Ad 
(Factory)64 


Extra Ad 
Hard S6 


Slack Xixi&U l i 
















































































































GAME ADJUSTMENT PROCEDURE 

Adjustment Items 01 through 70 

preceding Viftx Wlgct 2000 Game Adjustment Table. 

1 . Use AUTO-UP and press ADVANCE. The Id 00 display initially aDDears Pre« inuiMr-c 

l"a dlS^ 5 ? 1 ^ in * a,eS Ad 01 - " the ,ac tory setting^ haTno^changed.the^Playe^ 
1 and 2 Score displays indicate AUTO REPLAY, and the Player 4 display shows irw 

in rcatmg a 10% replay percentage. (The game program adjusts itself automatically as 
discussed in the following text concerning the 'details' about Adjustment Item 01 ,) 

2. To reach a higher item number (in the Player 3 display), use AUTO-UP and press ADVANCE 
To return to a previous item number, use MANUAL- DOWN and press ADVANCE 

3 * Si!? 6 * eS ' r , ed G f ne Ad i ustment ,tem number showing in the Player 3 display increase the 
setting value (or select another option) shown in the Player 4 display by using AUTO-UP and 

s h : h c r dit bu rr Repeat this step for each ««« a <. 

settings for the Game Adjustment Items have been made. The preceding Game Adjustment 
Table consolidates the Factory Settings into one grouping. 

(The same procedure can be used for Audit Items. To zero Au 01 ■ 04 (concernina the coin 
ffh ^ {h ? t0t K C0ins) ' the operator can proceed to item 68, Clear Coins andVess the 
andiiotes the ’DONE^rl YES Tl™' The ° Perat ° r then presses the ADV ANCE button 

the Aud'ems are now Sc zem" " ' ha ' ^ ^ Va ' U6S ,0r ^ 01 ,hr0ugh 04 

th ! ° Pera !° r may deslre t0 chan 9 e the degree of game play difficulty from the 
nfhir y f ett ‘?- 9 ( ,? qu,valent 10 the ,nstal1 M ed'um [Ad 64] difficulty, along with a number of 

frrh cal H y ; nst t, iied seKin9s ' as shown in ,he «£g*™mXZ 

Table) to another difficulty more suitable for the players at a particular game site Four othP 
■an oma c p'ay difficohy sellings (Ad 62 - Ad 66) are available each of whST II seTec ed 

mCMy in ,he Game AdJUS,men ' ® e,l ' n 9 Comparison 

4 ' Id 7n C fh d raP ' d ,h ,h D ? U9h lhe enlife ad i uslmen, s series, press and hold ADVANCE until 
l , T 3 diSP ‘ ay - Fr ° m i,em 70 ' can: < A > to the a" 

Mowing as desired ^ 95 “* Z6r ° aUdit (b00kkeep ' in 9> totals. Perform either ot 

A ‘ I°AM Ch ^Tie-Qver Moilff , use AUTO-UP and press ADVANCE once. JBJacfc ZntaM 
4000 now goes to the Game-Ovpr Mn^ 

SattinQS f ° r Game Ad J ustnnent "ems (as listed in the Game 
Adjustments Tabie), zero all audit (bookkeeping) totals, and return to Game-Ovpr MhHp 

h T »' U ^ °h MANUAL - DOWN t0 display Ad 70 in the Player 3 display Press the 
An\/AMoc 0 d, » ay tI h l YES ° pt,0n in the P,ayer 4 displa y- Using AUTO-UP. press 
aII 00 '* * * C ,* 2000 now 2eroes ALL Au d't 'tern totals and changes 

ALL Game Adjustment Items back to those originally selected as Factory Settings It then 
shows the operator a message ("FACTORY SETTING") that this has occurred. (A problem 
' n '®,^ ory Protection circuit or closing the coin door will cause the message "ADJUST 
FAILURE to appear.) Press ADVANCE once more to return to the Game-Ovpr MgHg 
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GAME ADJUSTMENT PROCEDURE (Continued) 


Details of Adjustment Items 01 through 70 


0 1 Auto Replay (or Fixed Replay) 

Ot the two options. AUTO REPLAY is the percentage of replays automatically awarded per 
name. The game program aids a pinball’s initial installation by causing a comparison of the value 
ot the Replay Level to the' value of all players* scores every 50 games for the first 1,000 games. 
At each comparison, the program increases (or decreases) the Replay Level by an amount 
necessary to achieve the replay percentage specified either via the factory setting or later 
operator selection. (After the first 1.000 games, the comparison occurs after every 500 games 
The adjustment value is 100K, for this (and each subsequent) comparison.) Use the Credit 
button to change the percentage within the range of 5 to 25 (%), with the value increasing using 
AUTO-UP (or decreasing using MANUAL-DOWN). The next Credit button change below 5 /o. 

selects the FIXED REPLAY option. 


For AUTO REPLAY, Ad 02 provides the Starting Replay Level (Player 1 and 2 displays show 
REPLAY START). Ad 03 provides the number of replay levels (01. 02. 03, or 04). ®Iack 
2000 then proceeds to Ad 06 automatically. 

For FIXED REPLAY, Ad 02 is the first replay level (REPLAY LEVEL 1). Ad 03, 04, and 05 are 
the other replay levels. 


0 2 Starting Replay Level (or Replay Level 1) 

For AUTO REPLAY (refer to Ad 01), the initial Fgctpry Setting is listed in the Game Adjustment 
Table. The range of settings is 800,000 through 4,000,000 (by increments of 100,000 with 
AUTO-UP or decrements of 100,000 with MANUAL- DOWN). 

For FIXED REPLAY, the operator car. enter the value to be used for the first fixed replay score 
level via the Credit button. The range of settings is: OFF; 100,000 through 9,900,000 (by 
increments of 100,000 with AUTO-UP, or decrements of 100,000 with MANUAL-DOW'N). 


0 3 Replay Levels (or Replay Level 2) . _ 

For AUTO REPLAY (refer to Ad 01), this is the number of replay levels in a game. The option 
range is one, two, three, or four replay level(s). When the operator chooses two replay levels, 
3Iack 2000 automatically adjusts the second replay level to be twice the value 

selected for Ad 02, the starting replay level. Choosing three or four replay levels automatically 
adjusts their replay levels to three times or four times the Ad 02 value. 


For FIXED REPLAY, the technique of value entry and the range of settings are identical to 
those of Ad 02. 


04 (Replay Level 3) 

For AUTO REPLAY, this Adjustment Item is not applicable, 
automatically bypasses this adjustment. 


Slack 2000 


For FIXED REPLAY, the technique of value entry and the range of settings are identical to 
those of Ad 02. 


05 (Replay Level 4) * oaaa 

For AUTO REPLAY, this Adjustment Item is not applicable. 3»lack 4 

automatically bypasses this adjustment. 

For FIXED REPLAY, the technique of value entry and the range of settings are identical to 
those of Ad 02. 
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GAME ADJUSTMENT PROCEDURE (Continued) 

0 6 Replay Award REPLAY (Ad 01), the operator can select the form i of the 

«»**“ •"> u ' el * F ’ 

The choices are: 

Crec}it . Reaching each replay level obtains a credit (free game). 

Ball ■ Reaching each replay level obtai ns an ^ex ra b . increase the entry 

(Au ° 8 ' and Au 20 

through 23, as applicable). 

° 7 The operator can select the form of the award automatically provided when the player scores a 
Special. The choices are: 

„ ct rri rina each Special, when lit, obtains a credit {free game). 

Sore I SS each% e e«K^ °« 100 ' 00 ° ^ '° ^ 

player. 

° 8 rhfo^or can select (via the Credit ^ 

occurring at the completion of each game. The choices are. 

,*■50*. 1% is 'hard' 50% is^My J ^C^h^ 

sss,' s X «"“ .•££»«« « »• ” w “ 

m . s'kx sss » »"*'■»" ”*" ‘ Bi-,n 

° S K.ST.n «« . W «« “ “ f “’* a ™ " 

this setting is 1 through 9. 

1 o Tilt Warning actuations of the plumb bob and playlield Hit 

M S»» i. ■>'«- ™ <* “ M = 

’ ’ • <• <»• =»« “»"■ - — ai ““ " “ aw ‘ ,d “ ” ■ 

player. The range of this setting is. 

wn py RALL. A score is awarded 

. NO extra ball play; displays a message, 

L in lieu of the Extra Ball. 

,.g Extr a Balls - 1 through 9 Extra Balls per game. 
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GAME ADJUSTMENT PROCEDURE (Continued) 


1 2 Maximum Credits 

The operator can specify the maximum number of credits the game can accumulate, either 
through game play awards or coin purchases. The range of settings is 5 through 10. Reaching 
the specified setting prevents the award of additional credits by game play. Com purchases 
continue to accumulate and are displayed. 

NOTE 

Whenever the number of credits is less than the specified maximum credits, 
any credits obtained by coin purchase or game awards (High Score, Match, 

Replay Levels, etc.) will be accumulated even though they exceed the 
maximum value. Thereafter, no additional credits can be accumulated, until the 
credit total is reduced below the specified maximum setting. 


13 Highest Scores . ... 

The operato' can specify (via the Credit button) whether the game is to maintain a record of the 

four highest scores achieved to date. The choices are: 


Off - NO high scores are recorded. 

On - The four highest scores are stored in memory for use by Game Adjustment 22. 

Auto - The four highest scores are stored in memory for use in a game program subroutine 
associated with Game Adjustment 22. 

1 4 Backup High Score 1 

The operator can set the Backup High Score value in the Player 1 Score display, using the 
Credit button. The game automatically restores this value, when the operator presses, and 
holds, the HIGH SCORE RESET switch, or when an automatic High Score Reset event (Ad 22) 

occurs. 


15 


Backup High Score 2 

This adjustment is similar to Ad 14, except that this applies to the Player 2 Score display. The 
adjustment technique is identical to Ad 14. It is also restored as described for Ad 14. 


1 6 Backup High Score 3 

This adjustment is similar to Ad 14, except that this applies to the Player 3 Score display. The 
adjustment technique is identical to Ad 14. It is also restored as described for Ad 14. 


17 Backup High Score 4 ^ 

This adjustment is similar to Ad 14, except that this applies to the Player 4 Score display. The 
adjustment technique is identical to Ad 14. It is also restored as described for Ad 14. 

1 8 Credits for Highest Score 1 

The operator can select the number of credits to be awarded, by using the Credit butto , 
whenever a player exceeds the previous Highest Score. The range of this setting is 00throug 
10. A variation to this award occurs, when the setting of Ad 06 is Coil. (This permits a ticket or 
token dispenser to provide the award, when applicable.) 


1 9 Credits for Highest Score 2 , _ o c ^ nnH 

This adjustment is similar to Ad 18, except that this applies to the players exceeding the second 
highest score. The Credit button adjustment technique is the same as (or Ad 18. The range of 
this setting is 00 through 03. 


2 0 Credits for Highest Score 3 ... . 

This adjustment is similar to Ad 18, except that this applies to the players exceeding the third 

highest score. The Credit button adjustment technique is the same as for Ad 18. The range ot 
this setting is 00 through 03. 
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GAME ADJUSTMENT PROCEDURE (Continued) 

2 1 Credits for Highest Score 4 .. t th5< . aDD ii es to the player's exceeding the fourth 

this setting is 00 through 03. 

2 2 Automatic High Score Reset wl „ provide an automatic reset of the 

The operator can specify (via Cl ^kutton)< ne ga^ ^ be M p|ayed betore the reset occurs. 

displayed "Highest Scores , and t hofore the reset ) The values provided upon reset 

(Audit item 39 displays the games ~mg b ^ ,he High scores. The range ot 

9® mes 0" cements o, 

250). 

^ppS, can ...» M. » C,«l »*»-««• • W «" «*'» ** " * 

coin (free play) or with a coin. The choices are. 

No - a coin is necessary for game play. 

yes - Game play is free; no coin is required. 

2 4 Coinage Selections button) any of the 16 Standard Settings for game 

The operator can specify (via the Credit button) a y d me numbe r of coins 

pricing, each o. which exhibits a ^f^ ^^^I^p^hases Choosing a Standard 

“ « « 1 <“*■ * ~ «—* “ 1 

special custom coinage setting. 

Following Ih. last Sl.M.rt MW “ T JSjSlT*""*'®' 

“co"aS ! iS;v.? ;;.s“ '.s, ™ •» « « 

30 adjustment items. 

The values for Ad 25 through 30 of h eaCh n'^PHcmriabir 6 " “ P ° SS ' b ' e 

the Custom Coinage Setting are shown in the Pricing Table. 

™ op,» S!” S’,.,. ... c.«t « «* "«» 6 > ’ “ n 

passing through the left coin chute. 

™ II. 0*» “« » « ““ P ““ S “ B> ‘ 

passing through the center coin chute. 

2 7 se p, c ,r»"«" . ... o,« « ... — . « »» «« « » ““ 

passing through the right coin chute. 

2 8 Units Required tor Credit me number of CO in units required to obtain 1 

The operator can define (va the Cred ^ } ^ totaSs the number of coin units purchased 
Credit. A coin unit counter in the _ ga ime g b , coin un i ts purchased exceeds 

r rs saws s 

-I soan... .s n„a.« ,„s „«.n,s 

are zeroed). 


2 5 
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GAME ADJUSTMENT PROCEDURE (Continued) 


2 9 Units Required for Bonus 

The operator can specify (via the Credit button) that 1 additional Credit is to be indicated in the 
Credits display, when a certain number of coin units are accumulated. 

3 0 Minimum Units Required for any Credits Posted 

The operator can specify that NO Credits are to be posted (indicated in the Credits display), until 
the credit units counter reaches a particular value. 


The System 11B game program defines the following 18 Adjustment Items as "game-specific"; that 
is, they are unique for each game. The Game Designer/Engineer/Programmer team members work 
together to use these as controlling factors for game play. By varying the setting of these 
Adjustment Items, it is possible to "fine-tune" a game to suit a particular location, enabling the owner/ 
operator to reap maximum earnings, while still providing the players with sufficient challenge to keep 
them playing. 
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GAME ADJUSTMENT PROCEDURE (Continued) 


3 1 MAGNET ”ON" TIMER 

The operator can specify (via the Credit button) the period of Magna-Save coil actuation after 
he player presses the Magna-Save coil pushbutton. The range of this setting is 2 seconds 
(Conservative) through 8 seconds ( Liberal). 


3 2 MAGNA SAVE START 

start ° P The t c hoices C are° Se ^ ^ Cred ‘ l bUtt0n} whether the M AGNA SAVE lamp is lit at game 


ON - (Liberal) The MAGNA SAVE lamp is lighted at game start 

OFF - (Conservative) The MAGNA SAVE lamp is /VOTIighted at game start. 

3 3 W - A - R MEMORY 

The operator can choose (via the Credit button) whether the lighted W - A - R lamps carry over 
from ball to the next. The choices are: ^ 


YES - Any lighted W - A - R lamp is stored in memory and recalled for 'next ball' play 

NO - Lighted W - A - R lamps are NOT recalled for ’next ball' play. 

34 FREE SPINS 

The operator can choose (via the Credit button) the number of Tree Spins" occurring at game 
s art Free Spin is a condition where the SPIN lamp remains lighted from game start and does 
NOT expire after a timed period. The range of this setting is 0 Free Spins (Conservative) 
through 5 Free Spins (Liberal). 

35 RANSOM SPOT FREQUENCY 

The operator can choose (via the Credit button) the number of games to be played before 

spotting RANSOM on the wheel. The range of this setting is 50 games (Liberal) throuqh 4950 
games (Conservative). 


3 6 MULTI-BALL SPOT FREQUENCY 

The operator can choose (via the Credit button) the number of games to be played before 
s^ttmg MULT, -BALL on the wheel. The range of this setting is % games ( Li be R rough 
990 games (Conservative). y 


3 7 MULTI-BALL DIFFICULTY 

The operator can specify (via the Credit button) the difficulty of achieving Multi Ball play. The 
range of this setting is 0 (Very Liberal) through 5 (Very Conservative). 


38 PERCENT SPECIAL 

The operator can choose (via the Credit button) the percentage of SPECIAL lamps to be liqhted 
on the Lightning Wheel (also called the 'Bolt Circle' in the Lamp Matrix). The ranqe of this 
setting is 0% (Conservative) through 50% (Liberal). 


3 9 LOOP CHAMP AWARD 

The operator can specify (via the Credit button) the award earned by the player who exceeds 

. h ® r 5?? rd for number of consecutive loops The range of this adjustment is Extra Ball- 
500,000; or Nothing (Very Conservative). 

4 0 EXTRA BALL TIMER 

The operator can specify (via the Credit button) the lighting duration of the Extra Ball lamp. The 
range of this adjustment is OFF (Adjustment Disabled); 2 seconds (Conservative) throuqh 20 
seconds (Liberal). 
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GAME ADJUSTMENT PROCEDURE (Continued) 


4 1 The operator'can specify (via the Credi! button) the Time Limit for blinking the 'U TURN lamps 
after they are enabled. The range of this setting is 3 seconds (Conservative) through 30 

seconds (Liberal). 


"KNIGHT" TIMER L ^ 4 _ _ . 

The operator can select (via the Credit button) the time that must elapse before the two 3-Bank 
Drop Targets (K-N-l and G-H-T) are reset. The range of this setting is 5 seconds (Conservative) 
through 40 seconds (Liberal). 


43 


RANSOM TIMER 

The operator can choose (via the Credit button) the time 
during the Ransom sequence. The range of this setting is 
30 seconds (Liberal). 


period for continuous ball serving 
5 seconds (Conservative) through 


4 4 LOWER LOCK TIMER . . . u , 

The operator can choose (via the Credit button) the duration of a ball remaining in the Lower 
Lock during Multi-Ball™ play. The range of this setting is 3 seconds (Conservative) through 30 

seconds (Liberal). 


The operator can choose (via the Credit button) the duration of the lighted JACKPOT lamp, 
following Multi-Ball™ play. The range of this setting is 3 seconds (Conservative) through 30 
seconds (Liberal). 


4 6 RANSOM BOLT TIMER 

The operator can choose (via the Credit button) the duration of the lighted RANSOM bolt. The 
range of this setting is 3 seconds (Conservative) through 30 seconds (Liberal). 

4 7 JACKPOT ADVANCE ^ . , lh IAr ^ pnT 

The operator can choose (via the Credit button) the number of points added to the JACKPOT 
by every switch hit during Multi-Ball™. The range of this setting is 1,000 (Conservative) through 
30,000 (Liberal). 


48 ATTRACT MODE SOUNDS 

The operator can choose (via the Credit button) whether sounds are heard during the Attract 
Mode. The choices are On (Sounds are heard) or Off (No sounds). 


4 9 


Custom Message . . .. A „ raM 

The operator can choose (via the Credit button) whether to display a message during the Attract 
Mode. (When display of a message is selected, the operator can either utilize the message 
provided or change the message.) Three choices are available: 


1 


Display a message during the Attract Mode. The Player 4 display shows this choice as 
ON. The 3-line message provided is: 

WILLIAMS PINBALL ... PRESENTS ... BLACK KNIGHT 2000 
Do NOT display a message during the Attract Mode. (Player 4 shows OFF.) 

The Player 4 display shows this choice as CHANGE. The operator can enter a specia 


('’custom") message, as follows: 

A. Press ADVANCE once. The operator can now enter as many as three 
14-character lines for display during the Attract Mode. 
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GAME ADJUSTMENT PROCEDURE (Continued) 


4 9 Custom Message (Continued) 

B. Use the flipper button(s) to select each message character (alphabet, numbers, 
and special symbols are available). In case of error, enter a "back arrow" (just 
before “space") to correct, followed by correct character. For a period after any 
letter, use letters with periods (following the special symbols). The entire 
character set is the following: 

ABC D E FGH I JKLMNOPQRSTUVWXYZOI 2345 6 789 < >?•/*’ 
A. B. C. D. E. F. G. H. I. J. K. L. M. N. O. P. Q. R. S. T. U. V. W. X. Y. Z. _ 

C. Move to the next character via the Credit button. The game program does not 
allow entirely blank lines to be displayed. 

5 0 SWITCH ALARM KNOCKER 

This Adjustment controls the operation of the Knocker, allowing it to be used to indicate the 
probable failure of one or more playfield switches. The choices are On (the knocker sounds to 
indicate a switch problem) or Off (No knocker actuation). 

5 1 1 COIN BUY IN 

The operator can choose (via the Credit button) whether to allow ”1 Coin Buy-in" when Game 
Adjustment Ad24 is set for USA 3 (2 coins-1 play, 50c per game player) pricing. This option 
enables each player, during a timed period at the end of each game, to buy another game for 
only one coin (25c), after having purchased the first game for 50c. That is, after purchasing the 
first game for 50C, subsequent games cost 25c, if purchased within the time limit. 

52 - 54 Not Used In USA Games 

( NOTE ; R efer to the . l ab i g lis ting P lfirt frs Mt 2 QQQ Presal Came Adjustments for 
German Games for settings of Ad 53 through Ad58.) 

5 5 INSTALL 500-5 BALLS 

The operator can use this Adjustment Item to modify the current game pricing selection to 
enable 5-ball game play to begin when the specified number of coins are deposited In this 
instance, the player now obtains 1 play (5-ball game) when two 25e coins pass through a coin 
chute. 

5 6 INSTALL 1 COIN 

The operator can use this Adjustment Item to modify the current game pricing selection to 
enable game play to begin when the specified number of coins are deposited. In this instance, 
the player now obtains 1 play when 1 coin of the proper denomination (USA: 25c) passes 
through a coin chute. 

57 INSTALL 3/$1.00 

The operator can use this Adjustment Item to modify the current game pricing selection to 
enable game play to begin after acceptance of the specified number of coins. In this instance, 
the player now obtains 3 plays when 25c coins totalling $1 .00 pass through a coin chute. 


SPEC'AL PRESET ADJUSTMENTS CAUT.ON 
Adjustments 53 through 66 are Special Preset Adjustments to enable the operator to perform the 
setting of multiple adjustments at once. They permit the operator to: (1) either modify a game for a 
specific area (for example, USA coinage setVngs, Ad 56 through 58, or special German coinage 
settings, Ad 53 through 58) (2) change a group of adjustments to conform with laws of certain 
localities (Ad 59 through 61 ); and (3) to change the degree of difficulty of game play (Ad 62 through 
66). A list of the preceding individual Adjustments affected accompanies each of these Special 
Preset Adjustments. Whenever the operator chooses to use any Special Preset Adjustment, the 
operator can later access any or all of the individual Adjustments^ affected by that Special 
Adjustment for subsequent changes. 
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GAME ADJUSTMENT PROCEDURE (Continued) 

A simi'ar tcrSni rr — SJ 6 tf:z-s S CATION (Continued) 

Preset Adjustment! aUftheo^ ^certainty concerning any Special 

each individual Adjustment, then select the desired Soeci-I Ad“ lh6 ,aC '° ry se, " n3 01 

JeTecfed h b b X y id^J ^ ^ ,he ■»* 

choice of NO, meaning Not Selected (this is the Fadorv Setfoof of Yes' 1 m" e T‘ *? I "* 

Player 4 display. Operator installation nr •! ■ , / ‘‘ 0 YES ' meanin 9 Selected, in the 

Credit button to choose YES and then pressing th= ADVANC*E strtdh^The d 0e . CUrS * y us .| n9 ,fl0 
name of the Adjustment again, with DONE to show' that the instaTafen is now inject 

0| ,hs Adjustments, Adjustment Items 

Adjustment Item ‘ “* 9ams P" 9 '*" ,ese: » *» a** value listed for that 


r ... NOTE 

cerlairf Adjustment ^tems^t ^ 

Adjustment Items lor each oMh^special CernnanCotnageytutjustments.* 3 ^' 0 P "”« 

muk AtHjftt 2000 Preset Game Adjustments Table for German Games 


Adj Description 


[ German Ad 
1 1 53 

On 


German Ad 
2 54 


German Ad 
3 








German Ad 


German Ad 
5 




German Ad 



Coinage Setting 


1 000 sp.ele I IQQQspiele 1000 spie le 
j 6 spiele/5 DM Js spiele/5 DM 6 spiele/5 DM 


spiele 

7 spiel e/5 DM | 7 spiele/5 DM | 7 spiele/5 DM 


GAME ADJUSTMENT PROCEDURE (Continued) 

53 Thl° U9h f 8 F0R german 'USA games ONLY: Install German 1 2 3 4 5 nr k 

sSSSkSS SSSSrKK 

for German Games Preset Game Adjustments Table 
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GAME ADJUSTMENT PROCEDURE (Continued) 

5 8 INSTALL 2 COINS 

The operator can use this Adjustment Item to modify the current game pricing selection to 
enable game play to begin after acceptance of the specified number of coins. In this instance, 
the player now obtains 1 play when 2 coins of the proper denomination {USA: 25c) pass 
through a coin chute. 


5 9 Install Add*A-Ball 

The operator can utilize this option to delete all Free Play awards and replace them with Extra 
Ball awards. Individual Adjustments are affected, as follows: 


Ad Name 

New Setting 

Ad 

Name 

New Setting 

06 Replay Award 

Ball 

18 

Hi Scr 1 Credits 

00 

07 Special Award 

Ball 

19 

Hi Scr 2 Credits 

00 

08 Match Feature 

Off 

20 

Hi Scr 3 Credits 

00 

11 Ex. Ball 

4/BIP 

21 

Hi Scr 4 Credits 

00 


6 0 Install 5 Ball 

The operator can change the game to 5-Ball play, including the changing of certain features to 
the recommended 5-Ball play difficulty level. NOTE: Ad 65 (Install HARD) settings are also set 
when the game is changed to '5-Ball Play’. Individual Adjustments are affected, as follows: 


Ad Nams New Setting 

02 Replay Start 3,500,000 


Ad Name New Setting 

09 Balls /Game 05 


6 1 Install Novelty 

The operator can remove all Free Play and Extra Ball awards. Individual Adjustments are affec- 
ted, as follows: 


Ad Name 

New Setting 

0 1 Fixed Replay 

SCORES 

02 Replay Level 1 

Off 

03 Replay Level 2 

Off 

04 Replay Level 3 

Off 

05 Replay Level 4 

Off 

06 Replay Award 

Audit 


Ad 

Name 

New Setting 

07 

Special Award 

Score 

08 

Match Feature 

Off 

1 1 

No Extra Ball 

00 

18 

Hi Scr 1 Credits 

00 

19 

Hi Scr 2 Credits 

00 

20 

Hi Scr 3 Credits 

00 

21 

Hi Scr 4 Credits 

00 


6 2 Install Extra Easy 

The operator can change the game play difficulty adjustments to a combination that is extremely 
easy (sometimes called 'liberal 1 '). The Game Adjustment Setting Comparison Table, which 
precedes these 70 individual Adjustments descriptions, lists the Adjustments and the settings 
that comprise the 'Extra Easy' group. 


6 3 install Easy 

The operator can change the game play difficulty adjustments to a combination that is slightly 
easier than the Factory Settings. The Game Adjustment Setting Comparison Table, which 
precedes these 70 individual Adjustments descriptions, lists the Adjustments and the settings 
that comprise the ’Easy' group. 


6 4 Install Medium 

The operator can change the game play difficulty adjustments to' a combination that matches the 
Factory Settings. The Game Adjustment Setting Comparison Table, which precedes these 70 
individual Adjustments descriptions, lists the Adjustments and the settings that comprise the 
’Medium’ group. 
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AMENDMENTS TO THE BLACK KNIGHT OPERATIONS AND PARTS 

INFORMATION MANUAL 

The Following Amendments Have Been Made to the BLACK KNIGHT Manual. 

1 . Page 22. Game Adjustment 58 

Install 5 Ball, is now, Install 3 Ball 1 Coin 

The operator can use this adjustment to modify the current game pricing 
selection to enable game play to begin after acceptance of the specified 
number of coins. In this instance, the player now obtains 1 play when 1 
coin of the proper denomination (USA: 25p) pass through a coin chute. 

2. Page 22, Game Adjustment 60 

Install 2 Coin, is now, Install 3 Ball 2 Coin 

The operator can change the game to 3-Ball play, including the changing 
of certain features to the recommended 3-Ball play difficulty level. 

NOTE: Ad 65 (Install HARD) settings are also set when the game is 
changed to '3-Ball Play’. Individual Adjustments are affected, as 
follows: 

Ad Name New Setting Ad Name New Setting 

02 Replay Start 3,500,000 09 Balls/Game 05 



GAME ADJUSTMENT PROCEDURE (Continued) 

6 5 " em.or can change the game play dil.icul.yadjus.men.s.oa combination that is more 
that comprise the ’Hard group. 

6 6 canc d hanae the game play difficulty adjustments to a combination that is much 

settings that comprise the 'Extra Hard group. 

6 7 the operator can choose the YES option tor this Special Preset Adjustment to perform certain 
automate testing of the game, as used in the factory. « does no. i affect the game operation, but 
merely provides tor a cyclic testing of most of the game s me^hanicms. 

6 8 ?h e e a oDe C rator S can request the ctearing ol the coinage audits (Au Of through 04) by selecting (via 
SS he yes option, as shown in the piayer 4 display. This adjustment zeroes he 
cotin/ers tallying the numbed of coins through each slot, the Paid Credits counter, and the 

Credits display. 


After the YES option is displayed, the operator must press the ADVANCE button, 
then displays DONE to show that the coinage audits have been reset to zero. 


The game 


6 9 “Voptao'can request the clearing o. the non-coinage audits (Au 05 through 38) by 
selecting (via the Credit button) the YES option, as shown in the player 4 display. This 

Adjustment zeroes the counters tallying the remaining Audit factors. "?« 3 ^ e Rese t 

NOT affect the Automatic Replay Percentaging data nor the automatic High Score 

counter. 

After the YES option is displayed, the operator must press the ADVANCE button. The game 
then displays DONE to show that the non-coinage audits have been reset to zero. 

70 The" a opera.or 0 oan request the game (via the Credit button) to provide ^Zst^ectTe 
displays FACTORY SETTING. 

Cosing 0 . the coin door betore appearance 0 . the FACTORY SETTING message or a problem 
in the Memory Protect circuit will cause the game to display ADJUST FAILUHb. 

a In« nt hatterv Dower 0 ' improper treatment ot the Game Adjustments will cause the game to 

Settings. The game announces the resui, 0 , this reset process w„h 

the appropriate message, FACTORY SETTING or ADJUST FAILURE. 
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GAME ADJUSTMENT PROCEDURE (Continued) 

RESETTING THE HIGH SCORES 

The challenge ol exceeding the , High ® cor ® | ^ keep a piS glirochallenging requires a 
player) is the goal of many pinball game players^ To keep a # ^ registers a truly 

note this score and may decide not to play simply because then sk.li is 

not adequate to exceed an extremely high score. 

For » ».<« 3000 , in fact .three meth the High 

The silDBlSSt method involves Rowing designated by the operator. The seeacd method 

automatically after the specified n a u ^ °Lh on the'nside of the coin door in the Attract Mate This 
requires pressing the H gh Score R^et s»rtch on the ^ ^ , h# Backup High Sc0 re 

SS'^nSSS-SSSS 'ES— ««". « >-»» «m 

operator setting values; it requires performing the following steps. 

appears in the Player 1 display. If this value is satisfactory, go to step 

a»s:r.cr“ - "” s " ~ 

4 . using AUTO-UP, press and hold down ADVANCE un„, the Player 3 display shows Ad 70 
Press ADVANCE once, to return to Qvef Mod s. 

verify that the new High Score values are displayed. 
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GAME PRICING 


PRICING MADE EASY. Game Adjustment Item Ad 24 allows the operator an easy method o 
setting the pricing functions. Pressing the Credit button allows the operator a choice of one of the 16 
"Standard” Settings, with associated automatic pricing (Player 1 and 2 dismays show the Country 
identifier, with a number for a country having more than one "Standard * 

disolavs show the games per coin(s) information ). In the Pricing Table, each Standard Setting is 
denoted by a Country Identifier. Automatic Pricing causes each of the other pricing items columns 25 
throuah 30) to change to the value shown in the table for that selected Standard Setting, n t e 
table where the word "CUSTOM" appears, the owner/operator must enter the values shown (columns 
25 through 30) to obtain the games per coin factor shown in the Games/Coin column of the table. To 
nfake^hese setting adjustments, the owner/operator must press the Credit button until the words 
"CUSTOM COINAGE" appear in the player score displays. 

CUSTOM PRICING. Adjustment Item 24 must be set to the Custom Coinage Setting (player 1 
and 2 displaying CUSTOM COINAGE) to enable the operator to enter desired custom pricing 
selections for Iteiro 25 through 30, based on the Pricing Table. Item 25 is the leftcoin chute 
multiplier Item 26 is the center coin chute multiplier, item 27 is the right com chute multiplier, te 
is the number of coin units equal to one Credit. (A Credit is usually equal to one game.) 

The calculation of the ratio of Games : Price uses the ratio equation of X : VC , where: 

X = Coin Chute Multiplier (Item 25, 26, or 27 in Pricing Table)', 

V = Value of coin; 

C = Coin units equivalent to one Credit (Item 28). . 

For example, for 25c chutes at the factory setting, substituting values in the Games 
calculation gives 1 : 25 x 1 , or one game for 25c. 

UNITS REQUIRED FOR BONUS CREDIT. Item 29 is the number of coin units that must : pass 
throuqh the coin chute(s) before an additional Credit (game) is posted (displayed). At the factor 
setting the number in this item is 00. (This 00 means that NO bonus credit (tree game) ,s awarded, 
although purchase of more than one game at a time occurs.) 

MINIMUM COIN UNITS. Item 30 determines the number of coin units that must pass thr °uQ h the 
coin chute(s) before play may begin. Ths Factory Setting for this item is 00. (This 00 means that the 
Minimum Coin' S feature (Item 30) is dfsabled; a ^ setting also means that this teature ,s still 
disabled, yet the Credits message display should display fractional ggin units.) 


Price ratio 


Slatk 2000 Pricing Table 


Country 


Coin Chut* 

Left Center Right 


Games/Coin 


Ad 24 
Display 

Pricing Functions 

25 26 27 28 29 30 

w 

USA. 1 

01 

04 

01 

01 

00 

00 

* 

U.S.A. 2 

03 

12 

03 

04 

00 

00 

+ 

U S A. 3 

01 

04 

01 

02 

00 

01 

* 

CUSTOM 

01 

04 

01 

01 

02 

00 


CUSTOM 

01 

00 

01 

01 

04 

00 


CUSTOM 

98 

00 

98 

99 

00 

00 


AUSTRIA 

01 

02 

02 

02 

04 

01 

♦ 

CUSTOM 

02 

00 

05 

01 

00 

00 

♦ 

CUSTOM 

02 

10 

25 

05 

00 

00 

♦ 

AUSTRAL. 

01 

00 

06 

03 

00 

01 

+ 

UK. 

03 

15 

30 

05 

30 

00 

+ 

UK. 

02 

10 

20 

05 

20 

00 


CUSTOM 

01 

05 

02 

01 

00 

00 

4 > 

SWISS 

03 

00 

06 

02 

00 

00 

♦ 

CUSTOM 

01 

03 

07 

01 

00 

00 


BELGIUM 

03 

03 

03 

01 

00 

00 

+ 

BELGIUM 

06 

00 

15 

05 

00 

00 


CUSTOM 

01 

01 

04 

02 

00 

01 

* 

CUSTOM 

01 

04 

04 

02 

00 

01 

■ 4 * 

CUSTOM 

01 

Ol 

04 

02 

00 

01 

* 


B 


USA and 
Canada 


Austria 

Australia 

United 

Kingdom 

Switzerland 

Belgium 


25c 


25C 


5 Sch 

10 Sch 

10 Sch 

5 Sch 

- 

10 Sch 

1 Sch 

5 Sch 

10 Sch 

20® 

- 

$1 

10P 

50 P 

1£ 

10P 

50 P 

l£ 

1QP 

50 P 

20 P 

1 F 

2 F 

5 F 

IF 

- 

2 F 

20 F 

20 F 

20 F 

20 F 


50 F 

5 F 

- 

20 F 

5 F 

20 F 

20 F 

5F 

5 F 

20 F 


1/25*. 4/$1 12 
1/50C. 2 /75c, 3/$1 2 
1 /50c. 2/$1 2 

1/25C. 3/50C. 6/$1 
1/25C, 5/$1 

1/50C ; Add'l game: 25c 
1/2x5 Sch, 3/2x10 Sch 2 
2/5 Sch, 5/10 Schilling 
2/5x1 Sch. 2/5 Sch, 5/10 Sch 
1/3x20c. 2/$1 2 

1/2x10 P, 3/50 P. 7/1 £ 2 
1/3x10 P. 2/50 P, 5/1 £ 2 
1/10 P. 5/50 P, 2/20 Pence 

1/1 F. 3/2 F. 7/5 Franc 2 
1/1 F. 3/2 F 

3/20 Franc 2 
1/20 F. 3/50 Franc 
1/2x5 F. 2/20 Franc 
1/2x5 F, 2/20 F. 2/20 F 
1/2X5 F. 1/2X5 F, 2/20 F 
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GAME PRICING (Continued) 

Viatic Zniitt 2000 Pricing Table (Continued) 


Country 

Coin Chut* 

Left Center Right 

Games/Coin 

Ad 24 
Display 

Pricing Functlone 

25 26 27 28 29 30 

w 

1 

West 

DM 

2 DM 

5 DM 

/I DM, 212 DM. 7/5 DMark 23 

GERMAN1 

06 

12 

30 

05 

30 

00 

* 

+ 

Germany 




1/1 DM, 2/2 DM, 6/5 DM 1.2 

GERMAN2 

7m 

12 

30 

05 

00 

00 

* 

+ 





1/1 DM, 3/2 DM, 9/5 DM 

CUSTOM 

09 

18 

45 

05 

00 

00 

♦ 

* 





1/2x1 DM. 1/2 DM. 3/5 DM 

CUSTOM 

03 

06 

15 

05 

00 

00 

* 

* 





2/1 DM. 5/2 DM. 14/5 DM 

CUSTOM 

13 

26 

65 

05 

65 

00 

4* 

+ 

Netherlands 

i m 

2.5 HFI 

2.5 HR 

1/1 HFf, 3/2.5 Holland Florin 2 

NETHERL. 

06 

15 

15 

05 

00 

00 

* 

+ 


250 


1G 

1/25 c> 5/1 Guilder 

CUSTOM 

01 

00 

05 

01 

od 

00 

* 

Ul 


1G 

. 

1G 

1/1 Guilder * 

HOLLAND 

01 

00 

01 

01 

00 

00 

+ 

♦ 

Sweden 

5Kr 

5Kr 

5Kr 

1/5 Krona 2 

SWEDEN 

01 

01 

01 

01 

00 

01 

+ 

* 


1 Kr 

. 

1 Kr 

1/2x1 Krona 

CUSTOM 

01 

04 

01 

02 

00 

01 

* 

* 

France 

IF 

5 F 

10 F 

1/3x1 F, 2/5 F, &10 Franc 

FRANCE 

02 

10 

20 

05 

20 

00 

* 



IF 

5F 

10 F 

1/2x1 F. 3/5 F. 7/10 Franc 2 

FRANCE 

03 

15 

30 

05 

30 

00 

+ 

* 


5F 

10 F 

10F 

1/5 P. 3/10 F. 7/2x10 Franc 

CUSTOM 

03 

15 

30 

10 

60 

15 

+ 



5F 

10F 

10 F 

2/5 F, 4/10 F, 9/2x10 Franc 

CUSTOM 

02 

10 

20 

05 

40 

10 

+ 



5F 

10F 

10F 

2/5 F. 5/10 F, 1 1/2x10 Franc; 

CUSTOM 

01 

05 

10 

02 

20 

05 

* 


Italy 




1/500 Lire 2 

ITALY 

01 

01 

01 

01 

00 

00 

+ 



200 L 

- 

500 L 

1/2x200 L. 3/2x500L Lire 2 

ITALY 

06 

00 

15 

10 

00 

00 


+ 

Spain 

25 P 


100P 

1/25 P, 5/100 Peseta . 2 

SPAIN 

01 

00 

05 

01 

00 

00 

* 

+ 

25 P 

m 

100P 

1/25 P, 4/100 Peseta 

CUSTOM 

01 

0Q 

04 

01 

00 

00 

* 

♦ 


25P 


100P 

1/2x25 P. 2/100 Peseta 

CUSTOM 

01 

00 

04 

02 

00 

00 

* 

♦ 


25 P 

I" 

100P 

1/2x25 P. 3/100 Peseta 

CUSTOM 

03 

00 

T? 

04 

00 

06 

+ 

+ 

Japan 


100V 


2/100 V 2 

JAPAN 

01 

04 

01 

02 

00 

01 

+ 


100V 


100V 

1/100 Yen 

JAPAN 

01 

00 

01 

01 

00 

00 


+ 


100V 

. 

100V 

2/100 Yen 

CUSTOM 

02 

00 

02 

01 

00 

00 

+ 


Antilles, 

250 


1 G 

1/25C, 4/1 Guilder 2 

ANTILLES 

01 

01 

04 

01 

00 

00 

+ 

+ 

Netherl, 














Chile 

Token 

- 

Token 

1/1 Token 2 

CHILE 

01 

04 

01 

01 

00 

00 

+ 

+ 

Denmark 

1 Kr 

v: : 5Kr 

lOKr 

1/2x1 Kr, 3/5 Kr, 7/10 Krone 2 

DENMARK 

01 

06 

14 

02 

00 

01 

+ 

+ 

Finland 

1 M<a 

- 

5Mta 

1/2x1 Mka, 3/5 Markka 2 

FINLAND 

01 

00 

06 

02 

00 

01 

* 


New 

200 

. « 

20C 

1/2x20c 2 

N.Z. 

01 

04 

01 

02 

00 

01 

+ 

♦ 

Zealand 














Norway 

1 Kr 

. 

1 Kr 

1/2x1 Kr, 3 5x1 Krone 2 

NORWAY 

01 

00 

01 

02 

05 

00 

* 

+ 

Argentina 

10C 

10« 

10« 

1/1 Token 2 

ARG. 

01 

01 

01 

01 

00 

00 

+ 

+ 

Greece 

10D 

20D 

50D 

1/2x100, 1/200, 3/50Drachma 2 

GREECE 

03 

06 

15 

05 

00 

00 

+ 

+ 

Notes: 1. Factory Default. 2 

. Standard Setting - Change by pressing Credit button. 3. 

Other functions are also affected; 

see the explanations for Adjustment Items 53 through 58. 
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TEST/DIAGNOSTIC PROCEDURES 

WILLIAMS ELECTRONICS GAMES provides a series of diagnostic tests to aid the operator in 
determining game condition (that is, whether the game’s features and highlights are operating 
satisfactorily). These tests activate virtually all the electronic and electromechanical devices 
comprising the game, so that the operator can readily locate a malfunctioning device or simply verify 
that all devices are working properly. In order, these tests deal with the music, the displays, the game 
sounds, the lamps, the solenoids, and the switches. 

In addition to the diagnostic testing, a feature called the Auto Burn-in Mode is available. Activating this 
mode enables the operator to observe the game while all of the diagnostic tests, except the switch 
test, occur. This can be very helpful in locating 'intermittent* problems. 

Activating either the entire test series or one of the individual tests requires use of the Game 
Adjustment/ Diagnostic switches. Open the coin door for access to these switches. To proceed to 
the Diagnostic Tests, the operator must simply switch the game On, set the AUTO-UP/MANUAL- 
DOWN switch to MANUAL-DOWN, and press the ADVANCE button. 


c/wurow 

The System-1 18 game program greatly aids the operator and service personnel: At the beginning of 
the Test/Diagnostic Procedures (and also at game Turn-On), the player score displays now signal^ 
with a message ("Press ADVANCE for Report") that at least one switch has NOT been actuated 
during ball play for a lengthy period of time (90 balls, or »30 games). Moreover, the Problem 
Reporting activity at the beginning of the Test/ Diagnostic Procedures, the display of problem 
switches now includes ALL switches exhibiting problems. Refer to the text on Switch Tests for 
additional information. To proceed with the Test/Diagnostic Procedures, use AUTO-UP, and press 
ADVANCE. 


IVI U I w I Uw J ■ 

1 . In the Music Test, observe that the player 1 and 2 displays show the message, MUSIC TEST. 
Switching to AUTO-UP, observe that the message now reads MUSIC OFF, and that the player 3 
score display shows 00 00. Press the Credit button to select the desired music selection: 01 - 
•Main Theme' through 08 - *Hi. Score Theme' (the selections repeat). Adjust the volume 
control for proper sound level for the game location. 

2. Use the AUTO-UP position. 

DISPLAY TEST. , ^ „ . 

1 . To initiate the Display Test, press ADVANCE. Observe that player 1 and 2 displays briefly show 
the message, DISPLAY TEST, and that the player 3 score display shows 01 (the Display Test 
identifier). 

2. Use AUTO-UP. Observe that all displays begin a display cycle of all 0s through all 9s, one digit at 
a time. Verify that the proper comma segments light during display of the odd-numbered digits. 
Next, a special "all segments" character *walks' from left to right across each player score display. 

3. To halt the display cycle, use MANUAL-DOWN. Then, press ADVANCE to step through the 
sequential digit display, digit by digit, and the subsequent "all segments’ characters display 
test. Use AUTO-UP to resume cycling, and to proceed to the next test. 


SOUND TEST. , < . 

1 (From Display Test) To initiate the Sound Test, press ADVANCE. Observe that the player 1 and 
2 displays show the message, SOUND TEST, and that the player 3 display shows 02 (the 
Sound Test identifier). The player 3 display shows a series of test steps from 00 through 07. 
Verify that a different sound is heard each time the number in the display changes. 


2. To repeatedly pulse a single sound, use MANUAL-DOWN. Verify that one particular sound 
repeats. Press ADVANCE to step to the next sound, which repeats until ADVANCE is pressed 
again. Use AUTO-UP to resume cycling the sounds, and to proceed to the next test. 
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TEST/DIAGNOSTIC PROCEDURES (Continued) 

LAMP TESTS. 

1. All Lamps. 

(From Sound Test) To initiate the first Lamps Test, press ADVANCE. Observe that the Player 1 
and 2 displays show the message, ALL L^MPS, and that the Player 3 display shows 03 (All 
LampsTest identifier) and that all feature lamps (playfield and backbox) blink on and off. (Note, 
however, that the General Illumination lamps remain lighted steadily.) To locate the wiring 
associated with a particular feature lamp, refer to the Lamp-Matrix Table. CPU Board 
connections at jacks 1 J6 (columns) and 1 J7 (rows) are also listed in the table. 

2. Single Lamps. 

From the All Lamps test, using AUTO-UP, press ADVANCE to initiate the Single Lamps Test. 
The Player 1 and 2 displays initially show the message, SINGLE LAMPS, and the Player 3 
display shows 04. Then, the Player 3 display shows 04 01 , and the Player t and 2 displays 
change to show "BONUS IK", the name of the lamp currently blinking. Press the Credit button 
to proceed through an ascending series of designator numbers (01 through 64), with the Player 
1 and 2 displays showing the individual lamp's name. (To proceed through a descending series 
of lamp identifiers, use MANUAL-DOWN.) Press and hold the Credit button to proceed rapidly 
to the desired lamp. 


$fack fcnlg&t 2000 Lamp-Matrix Table 


V^OIUMN 

ROVVSs^ 

1 066 

YEL-BRN 

1 J 7- 1 

2 064 

YEL-RED 
1J7-2 

3 062 

YEL-ORN 

1 J7-3 

4 060 

YEL- 8 LK 
1J7-4 

$ Q58 

YEL-GRK 

1 J 7-6 

6 G56 

YEL-BLU 

1 J 7 - 7 

7 054 

YEL-VIO 

1 J 7-8 

8 052 
YEL-GRY 

1 J7-9 

Q80 RED- 

1 BRN 

1J6-1 

R 

(SP) 1 

U-Turn Bolt 
(Right) 

9 

Extra Ball Bolt 

1 7 

"W Lane 
(Top UPF) 

2 5 

Molor Target 

Bolt 3 

(L UPF) 33 

''G*(R nr\ 

3 Bank ^ 
Dr Tgt 4 1 

EXTRA BALL 
(Bolt Cirde) 

4 9 

SPECIAL 
(Bolt Circle) 

5 7 

Q81 RED- 
2 BLK 
1J6-2 

A 

(SP) 2 

Spin Bolt 
(Ball Popper) 

1 0 

Red Bolt 
(UPFright)^ 

T Lane 
(Top UPF) ^ 6 

Motor Target 

Bolt 2 

fL UPF) 34 

(§§§ 

50,000 
(Bolt Circle) 

50 

20,000 
(Bolt Circle) 

58 

082 RED- 
3 ORN 
1J6-3 

N 

(SP) 3 

Lock Bolt 
(R Eject) 1 1 

Magna 

Save™ 

1 9 

’N' Lane 
(Top UPF) 

27 

Motor Target 

Bolt 1 

(L UPF) 35 

§§n 

MAGNA SAVE 
(Bolt Cirde) 5 ^ 

KICKBACK 
(Bolt Circle) 

59 

Q83 RED. 

4 YE 

116-5 

S 

(SP) 4 

B 

1 2 

Blue Bolt 
(UPF left) 

20 

*W“ Lane 
(Btm UPF) 

20 

BBSS 

BiBSiB 

' K ’ (L O 

3-Bank ^ 
Dr Tgt 44 

10,000 

(Bolt Cirde) s2 

150, COO 
(Bolt Circle) 

60 

Q84 RED- 
5 GRN 
1J6-6 

Bolt Cirde 
Center ^ 

L 

1 3 

LAST 
CHANCE 
(R Outiane)2 1 

'A* Lane 
(Btm UPF) 29 


mu 

MULTI -BALL 
(Bolt C.rde) 

0 J 

D'awbndge 
(Bolt Circle) 

6 1 

065 RED- 
6 BUI 

1J6-7 

0 

(SP) 6 

A 

1 4 

U-TURN 

M<> „ 

*R* Lane 
(Btm UPF) 

30 

BONUS © 
HOLD 

38 

T <1 ~ 

3 Bank (2) 
Dr Tgt 4 6 

100,000 
.(Bolt Cirde) 

5 4 

75,000 
(Bolt Circle) 

62 

086 RED- 
7 VIO 

1 J6-8 

M 

(SP) 7 

c 

1 5 

KICKBACK 

(L Outiane) 

23 

JACKPOT 

Bolt 

31 

BS 

SKYWAY 

Bolt 

4 7 

RANSOM 
(Bolt Cirde) ^ $ 

HURRY-UP 
(Bolt Circle) 

6 3 

087 RED- 

a GRY 

1 J 6-9 

LAST 

CHANCE 

(LOuIlane) g 

K 

1 6 

SHOOT 

AGAIN 

24 

ADVANCE 
RANSOM 
Bolt 3 2 

ns© 

HURRY-UP 

Bolt 

48 

200,000 
(Bolt Cirde) 

56 

250,000 
(Bolt Circle) 

64 


All Lamps are Lower Playfield, except those marked SP (Speaker Panel) and UPF (Upper Playfield) @ = Item Identifier 
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TEST/DIAGNOSTIC PROCEDURES (Continued) 


SOLENOID TEST. , 

1 (From Lamp Test) Using AUTO-UP, press ADVANCE. Observe that the Player 1 and 2 displays 
show the message, COIL TEST, the Player 3 display shows 05 (Solenoid Test identifier). Next, 
the Player 3 display shows a series of test steps from 01 through 22, while the Player 1 and 2 
displays show the solenoid/circuit name. During each of these steps, pulsing of the respective 
solenoid/circuit occurs. The test cycles repeatedly, unless halted via the MANUAL-DOWN 
switch. Refer to the Solenoid Table for solenoid numbers and wiring information. CPU 
Board connections at 1 P1 1 , 1P12, and 1P19 are also listed in the table. 


To continuously pulse a single solenoid/circuit, use MANUAL-DOWN. Press ADVANCE to 
sequence through the switched, controlled, and special solenoids. Use AUTO-UP to resume 
test cycling, and to proceed to the next test. 


Slack fcntjfct 2000 Solenoid Table 


Sol. 

No. 


Function 


Solenoid 
Typo 



Connection* j 

Driver 

Color 

CPU Bd 

Pleyfield/ 

Ceblnet 

T rnetr 

Vio-Brn 

1 P 1 1 - 1 

5J1-9: 5J4-9 (A) 

033 

Blk-Brn . 

(Gry-Brn) 

5J5-9 (C) 

Q33 

Vio-Red , 

1 P1 1-3 

5J1-7: 5J4-8 (A) 

025 

Blk-RedJ 

(Gry-Red) 

5JS-8 (C) 

Q25 

Vio-Orn ' 

1P11-4 

5J1-6: 5J4-7 (A) 

032 

Blk-Orn. 

(Gry-Orn) 

5JS-7(C) 

Q32 

Vo- Yel \ 

1P11-S 

5J1-5: 5J4-6 (A) 

Q24 

Blk-Yel J 

(Gry-Yel) 

5J5-5 (C) 

024 

Vio-Grn 1 

1 P1 1-6 

5J1-4: 5J4-5 (A) 

031 

Blk-Grn J 

(Gry-Gm; 

5J5-4 (C) 

031 


1P11-7 

SJ1-3: SJ4-4 (A) 

023 

Blk-Blu / 

(Gry-Blu] 

5J5-3 (C) 

023 

Vio-Blk \ 

1P11-8 

5J1-2: 5J4-2 (A) 

030 

Blk-Vio J 

(Gry-Vio) 

5J5-2 (C) 

030 

Vo-Ory \ 

1P11-9 

5J1-1. 5J4-1 (A) 

Q22 

Blk-Gry J 

(Gry-BIk) 

SJ5-1 (C) 

022 

Brn-BIk 

1P12-1 

5J2-9. 5J6-9 2J4-3 

017 

Brn-Red 

1P12-2 

5J2-8: 5J6-8: 2J4-5 

09 


1P12-4 

5J2-6 5J6-7: 2J4-6 

016 

Brn-Yel 

1P12-5 

5J2-5 

08 


1 P 1 2-6 

5J2-4: 5J6-5 

Q15 


1P12-7 

5J2-4: 5J6-3 

07 

Brn-Vio 

1P12-8 

5J2-2: 5J6-2 

014 

BrrvGry 

1P12-9 

5J2-1: 5J6-1 

06 

Blu-Brn 

1 PI 9-7 

5J3-7: 5J7-7 

075 

Blu-Red 

1 PI 9-4 

5J3-6: 5J7-6 

07 1 

Blu-Orn 

1 PI 9-3 

5J3-3 5J7-3 

073 

Blu-Yel 

1 Pi 9-6 

5J3-4: 5J7-5 

069 

Blu-Gm 

1 Pi 9-8 

5J3-2:5J7-2 

077 

Blu-BIk 

1 PI 9-9 

5J3-1: 5J7-1 

079 

Orn-Vio 

[Blu-Vio] 

[Blk-Yel] 

1P19-1 

2J5-5: 2J10-7 
[2J1 0-1 : 2J8-15] 
[2J10-4:2J8-1 2] 

• 

Om-Gry 

[Blu-Gry] 2 

1P19-2 

2J5-4: 2J10-8 
(2J1 0-2:2J8-4] 



Solenoid Part Number 
Flaehlamp Type 

- Insert B a: p-Piayfeid 
AE-23-800 
#9 06/a 89 llashlamps 
AE-23-800 
#9 06/ a 89 llashlamps 
AE-26-1200 
#906/# 99 llashlamps 
AE-26-1200 
#906/# 89 flashlamps 


01 A3 
OlC 3 

02 A 3 
02C 3 
03A 3 
03C 3 
04 A 3 
04C 3 
05A' 
05C ; 

06 A 
06C 3 

07 A 3 
07C 3 
08 A 3 
08C 

09 

10 
11 
12 

13 

14 
1 5 
16 

17 

18 

19 

20 
21 
22 


Outhole Kicker 
UPF Big Red Boll Flaeher 
Ball Release {Shu Lane Feeder) 
UPF Big Blue Bolt Flasher 
Lett 3-Bank Drop Tgt Resel 
Boll Cirde Center Flasher 
Right 3-Bank Drop Tgt Reeet 
Flipper Lane Flasher 
Not Used 

Drop Target Flasher 

Ball Popper 

LPF Ramp Flasher 

UPF Lockup Kickback 

Right Ejeet/Upr Flipper Flashers 

Right Eject 

UPF Lockup Kickback Flasher 

Insert Board Gnl Ilium Relay 
UPF Gnl Ilium Relay 
LPF Gnl Ilium Relay 
A/C Select Relay 
Kickback (L Outlane) 

Knocker 

Magna Save™ Driver 
Motor Targets (UPF) Relay 

Lett Jet Bumper 
Lett Kicker (’sling*) 

Right Jet Bumper 
Right Kicker ('sling") 

Lower Jet Bumper 
Not Used 


Bight Eliaaat 


Lower Right Flipper 
Upper Right Flipper 


Lower Left Flipper 


Lfllt Flipper 


Switched 

Switched 

Switched 

Switched 

Switched 

Switched 

Switched 

Switched 

Switched 

Switched 

Switched 

Switched 

Switched 

Switched 

Switched 

Switched 

Controlled 

Controlled 

Controlled 

Controlled 

Controlled 

Controlled 

Controlled 

Controlled 

Special #1 
Special 4>2 
Special #3 
Special #4 
Special #5 
Special #6 


2o,2i 


2 p.2i 


2p.2i 


2o.2i 

#906/#89 llashlamps ip.2i 
AE-23-800 

#906/#89 llashlamps 2p.2i 
AE-24-900 

#89 llashlamps 1 P.2- 

AE-26-1500 

#906/#89 llashlamps ip.2i 

5580-09555-01 ** 

5580-09555-01 

5580-12145-01 t 

5580-09555-01 5 

AE-23-800 

AE-23-800 

C- 1 2493 

5580-12145-01 4b 

AE-23-800 

AE-26-1500 

AE-23-800 

AE-26-1500 

AE-23-800 


FL1 1630/50VDC 
FL1 1630/50VDC 


FL1 1 630/50VDC 


riQtss 1 • Wire colors, except flipper Orn-Vio and Om-Gry. are ground connecbons (to coil terminal with unhanded end o oooer r npper wm 
O^G-y wires connect from CPU Board to flipper switch. 2. Flipper connections shown m IneN in from H-PP-r awiteh to ^<*1. 3 
circuits are pulsed, when Sol. 12 is de-energ.zed; 'C* circuits are pulsed, wuh Sol. 12 energized. Wire colors .r» jackets are »o«e tromresp. 
ana C terminals correspond, ng to th. J1 -term In. I connection listed for the Aux Power Driver Bd^ which controls ^ V ' C * pU '*' n ^ y J . 

- Relay „ mounted on Relay Bd. (4a) p/n C-1 1 996-1 : (4b) C-1 1902-1 5. Relay is mounted on Aux Power Drive' Bd. D-1 224 7mthe backbo_ 


Orn-Vio and 

"A" 

spective A 
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TEST/DIAGNOSTIC PROCEDURES (Continued) 


"On” State Logic - Special Solenoid 



"Off" State - Special Solenoid: 

The Special Switch Trigger Input goes low. Mean- 
while, the PIA line remains high. The remaining sig- 
nals reverse their states. 


"On” State Logic - Controlled Solenoid 



"Off" State - Controlled Solenoid: 

The Enable Input (from the PIA) goes low. Mean- 
while, the BLANKING signal remains high. The rest 
of the signals reverse their states. 


NOTE 

As directed by the game program, the Solenoid A/C Select Relay (solenoid 12) switches 
the solenoid B+ power between two power busses to permit actuating two groups of 
solenoids at the proper times. In its de-eneroized state, the Relay connects the 'circuit A 
power* to 16 "controlled" and “switched" solenoids (identified in the table with no suffix 
letter or the letter A, after the solenoid number). Individual solenoid operation then 
depends on the game program enabling the ground path for solenoid actuation via the 
driver transistor associated with each solenoid circuit. For example, the game program 
can actuate the Outhole Kicker solenoid (sol. 01 A), via the driver transistor Q33. 

When the game program determines that the Solenoid A/C Select Relay (sol. 12) must be 
energized, the relay connects 'circuit C power' to eight group C solenoids (01 C through 
08C). Now. driver transistor G33 can actuate the Pin*Bot Flashers circuit (sol. 01C), 
which has two lamp circuits, one to the Insert Board and one to the playfield. Using this 
"multiplexing" technique, the same driver transistor can control actuation of two separate 
solenoid circuits. 



Figure 4. Typical Solenoid A/C Select Relay Circuit, showing the 
function of Solenoid 12, the Solenoid A/C Select Relay. 
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TEST/DIAGNOSTIC PROCEDURES (Continued) 


SWITCH TESTS. 
i Switch Levels. 

(From Solenoid Test) To initiate the Switch Levels Test, press ADVANCE. Observe that the 
Player 1 and 2 displays show the message. SWITCH LEVELS, and the Player 3 display shows 
06 (Switch Levels Test identifier). Normally, the right portion of the Player 3 display remains 
blank, indicating that no switch is actuated. 

If however, a switch is actuated (possibly stuck closed), the Player 3 display shows that switch's 
number while the Player 1 and 2 displays indicate the switch’s name. A sound also 
accompanies the displays. (This is another facet of the 2000 System-1 1 B’s 

switch testing capability.) If more than one switch is closed, a series of displays show each 
actuated switch’s name and number. 


(In addition, either of these problems could result in the reporting of a switch problem (or 
problems) at game Turn-On or at the beginning of Diagnostic Tests.) 


As soon as the operator opens a closed switch, its name and number are eliminated from the 
Switch Levels display series. For fta tk Xuitit 2000, switch numbers can range from 01 
throuah 64. Refer to the Switch-Matrix Table for switch numbers and wiring information. 
CPU Board connections at jacks 1J8 (columns) and 1 J10 (rows) are also listed in the table. 


Slack kntgfct 2000 Switch-Matrix Table 


V s £OLUMr 

1 045 

GRN-BRN 

2 049 

grn-red 

1 J8-2 

3 044 

GRN-ORN 

1 J8-3 

4 048 

GRN-YEL 

1 J8-4 

5 043 

GRN-BLK 

1 J8-5 

6 047 

GRN-BLU 

1J8-7 

7 042 

GRN-VIO 

1 J8-8 

8 046 

GRN-GRY 

1 J8-0 

WHT- 
, BRN 

Plumb Bob 
™ 1 

Playfield 

Till 9 

left Jet 
Bumper ^ ^ 

181 




seem 

WHT- 
2 RED 

1J10-8 

C Side Power 

A/C Relay 

2 

Outhole 

1 0 

BL Kicker 
Csling’) 10 

1 

Lane 26 

Motor Targets 
(Middle Tgt) 

3 4 

R 3-Bank /-v 
Dr Target 
(mid) 4 2 

U-Turn Q 

50 

Flipper 

LeH 5 8 

WHT- 
3 ORN 

Credit 

Button 

Ball Trough 
#1(R) n 

Right Jet 
Bumper 1 # 

N 

Lane 2 7 

Motor Targets 
(Lower Tgt) 3s 

R 3-Bank 

Dr Target 
(right) 4 3 

U-Turn 0 

5 1 

Magna 

Save™ 5 9 



Ball Trough 
#2 (Mid) « 2 

BR Kicker 
(’sling*) 

w 

Lane 2 B 

UPF Lock 

Lower 

Switch 3 6 


U-Turn 0 
52 

6 0 

WHT- 
5 GRN 



IBM 

EH 



Ball Shooter 

53 

6 1 

WHT- 
6 BLU 

Right Coin 
Chute 

1 4 

Left UPF Q 
Loop End 22 

B9 

UPF Lock 

Upper 

Switch 3 8 

L 3-Bank 

Dr Target 
(upr) 4 6 

Right Return 
Lane g4 

fi-2 

WHT- 
7 VIO 


1 5 

Right UPF 0 
Loop End 23 

Upper Ramp 

En "» 3, 

Left 

Outtane 

39 

Ball 

Popper 

4 7 

Left Return 
Lana 

5 5 

63 

WHT- 
8 GRY 

High Score 
Re s et 

8 

UP 

Motor Targets 

1 6 

DOWN 

Motor Target* 

24 

Lower Ramp 
Exit 

32 

Right Eject 

40 

Right 

Outlane _ _ 

4 8 

56 

64 


UPF - Upper Playfield BL • Bottom Lett BR - Bottom Right 0 m hem Identifier 


Row Problems. If a display of two (or more) switch numbers Of a f . Q . W occurs, although only 
one switch is closed, check for a short circuit between the column wires. 

Multiple Switch Number Indications. Check the associated column wire for a short circuit 
to ground. 

Column Problems. If display of two (or more) switch numbers in a colum n occurs (while only 
one switch is actuated), check for a short circuit between the row wires. 


Use AUTO-UP to proceed to the next test. 
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TEST/DIAGNOSTIC PROCEDURES (Continued) 

SWITCH TESTS (Continued). 

2 ' Fromthe Switch Levels Test, press ADVANCE^ Edges Te* Identifier). 

™, ,« p-» «. «»-» ” sr ™ r~ 

the System-1 IB switch testing program. When actu 9 respectively). It no indication 

associated with that switch. 

Using this technique, the operator car i tes st < e * c * 

switch problem reporting displays ( ei hEra 9 actuated It the switch's name and number are 
Tests) \o determine whether the swi then knows that the reported 

displayed while the a switch maltunction. The operator can 

problem with that switch is NOT caused y almost cer1ain now tha t the switch did 

,he ° perat0f iS adiUSm ,hS SenSi>MtY 3 

switch's actuation mechanism. 

Among the possibilities is the facUhaUhe p cause^hfsS to be 

cause. With these new tests, switch 

problems are, therefore, more easily isolated. 

3 . Playfield or CPU Board? To p d R e,er " 

Board remove connectors 1P8 and IP 0 . niarina a jumper between 1J10-9 and 

Sh ° U,d Pf ° dUCe ^ indiCati ° n ° f SW ' tCh 09 

being actuated. 

C-SIDE TEST ahvampf Observe that the Player 1 and 2 displays show the 

message, thaUh^ayer 3 displays shows 09 ,C-Side Test identifier). 

The Player 1 and 2 disblay * ,b ^ while 6 the^laye/s display shows 09 

between "SELECTED A-SIDE" and SELECTED C Siut ^ ^ being test ed is not 

and the side being tested ^^“XjXux Power Driver Board and the resistor and opto 
receiving power via the relay a Board The "Err message of this test indicat 

SMS SSSSSsKt Sing circuitry tor the coils and hashers. 

END r n d T ,he D^ G os,Ss T reTh S ,he 2» &CK 

and press ADVANCE. The h^***^^ press ADVANCE to reach Adjustment hem 
7t?(l*NSTALL. FACTORY). Use AUTO UP. and pless ADVANCE to go to the MB=U4*te- 
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TEST/DIAGNOSTIC PROCEDURES (Continued) 


AUTO BURN-IN MODE. - heck intermittent (or nonrecurring) problems 

The Aula FMirn-in ^ perm ' ts .**' name's circuit^ Repeatedly cycling through a group of tests 

the Solenoid Test. 

3. To halt the Mh PnP-m MgJe. sw| ohtho hootoO” bj'me rMpiays. perform the 

»«”■ r— 1 

SY A T new feature is now included in the Memory Chip Te^ for ^ s ^ 1 J® e game proceeds to the 

CPU performs a self-testing rou f Whenever a Sion ofthe testing does no, 
Attract Mode , allowing players to use < he 9^me_ e proceeding to the next 

in addition to the displayed ^ es ^ a f^^ h V P ^able cause oMhe probtem. > This LED blinks, 
CPU Board can be observed to determine the probab Je < :ause onnep 6esctibe6 in lhe CPU 

31 of th^CPU Bo S ard* te,tin ^ * 

pressing the CPU Diagnostic Switch (SW 2 } on the edge 

CPU LED Indicator Codes Table 



Blinks/ 

Display Message 

1 

U25 RAM FAILURE 

2 

MEM. PROT. FAILURE 

3 

U51 PIA FAILURE 

4 

U38 PIA FAILURE 

5 

U41 PIA FAILURE 

6 

U42 PIA FAILURE 

7 

U54 PIA FAILURE 

8 

UIO PIA FAILURE 

9 

IRQ FAILURE 

10 

U27 ROM FAILURE 

1 1 

U26 ROM FAILURE 


Diagnostic LED 


Explanation 


Uio has a malfunction. (See Note 2) ^ ^ ^ ^ ^ s|QW 

IRQ has a malfunction. It may b 9 ^ ROM tai | uro , or its 

U27's internal check *“™*^ con^ctingde vices are causing it to ap- 
^“(Th e atr.Tr“ rT n h.=n 9 9 U 26 ,a 5 , Is sXtppsd.) 

UP S', in.arnal chacksum. do not match. , - — — 


1 . this tesi ;?;v7-»s _ 

Diagnostic Switch (SW2). tine devices are causing the 1C to ap- 

2. Alternatively, its associated connecuons or connc cung dc 

-ar to have pr oblems. — — — — — — 
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TEST/DIAGNOSTIC PROCEDURES (Continued) 

- - — - 

**** ■ u4 p ““ “““ ■ 

U19 problem. . 

1 ■ smssss.’ss »*t »53S"rH€°SS Sib. 

ss; ^sss^r— 

* "NO SOUND If £LQ£ "^9" IS heardl thlS 

a nroblem associated with the U21 hum ump. 

S P»“«" •» u!! B0 " C " P - .,,, 

m SOUND OIMHG THIS TSSTM sound sinb* “'™ “”“** dun-n pound Test 

s. ««»«*» ^ • ~ w AC ** 

seems too high), perform rhe (olloe-rng checks. 

, . T ». gras and gm,-,...h «.;»' « " ““ 

l 55 ^SSTcSEZS*" «C nppt. love. A7SVW 

rr.^ 

„ got ... . >Od."rg - J5K? ~ 

irons will NOT work for this test. 

.•I,-- n ii TDA2002) the Volume Con- 

a-satsa?*- 85 -- 1 - - — -* - 

that no broken wires affect this circuit . 
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Fuse Locations Diagram & Listing 



Note- Under the Upper Playfield near the top center above the Jet Bumpers is a 
5731-09128-00) in the Red-White line powering the Jet Bumpers. 

Fuse Listing 


2.5A.. 250V. S-B, fuse (p/n 


item Part Number Description 

1 5731-12328-00 Fuse, 3/8A.,Slow-Blow (S-B), 
1 5731-12327-00 Fuse, 1/8A., S-B. 250V 

1 5731-09432-00 Fuse, 7A S-B, 250v 

2 5731-09128-00 Fuse, 2-1/2A., S-B, 250v 
2 5731-09651-00 Fuse, 5A., S-B, 250v 

2 5731-08665-00 Fuse, 2A., S-B, 250v 
2 5731-06314-00 Fuse. 4A., S-B, 250v 

2 5731-09432-00 Fuse, 7A., S-B, 250v 

3 5730-09071-00 Fuse, 8A., S-B, 32v 

4 5731-09651-00 Fuse, 5A., S-B. 250v 
- 5730-09252-00 Fuse, 8A., S-B, 125v 

* One 4A., S-B, 250v fuse (5731-06314-00) 


Circuit/Location 

250V FI; D-12246 Power Supply Board 

F2, F3; D-12246 Power Supply Board 
F4, F5; D-12246 Power Supply Board 
FI , F2A; D- 12247 Aux Pwr Driver Board 
F2C, F3, F4; D-12247 Aux Pwr Driver Board 
F5, F6; D-12247 Aux Pwr Driver Board 
F7; D-12247 Aux Pwr Driver Board 
F8; D-12247 Aux Pwr Driver Board 
+1 8 Vdc Lamp Ckl/ Lwr Rt Backbox fuseholder (1 ) 
FI - F4: Gen. illumination/B'box Interconnect Board 
Input ("high voltage") Power Line/Cabmet Box* 
is provided for an overseas (220v) game installation. 
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maintenance information 

. .. . l <5 no Fftfidsr 


IVlMtl « * 

Figure 4 shows the two ^ n ghoo?ar La^' F*e^ef °^® rrL p® 

- adiustmant 

ca f S'«te» « ,he Sh00ler Lan9 Fe8der ' A 


□ 

1 

«-$EE TOP 
VIEW _ 


DL 




LUBE 

POINTS 


Figure 4. Adjustments and Lubr.cat.on Points, Shooter Lane Feeder. ^ ^ ^ ^ 

SdR^K" 
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Section 2 



Parts Lists & Diagrams 


Locations: 

Game Circuit Boards and Major Mechanisms 


Power Supply Board (D-12246) 

Aux Power Driver Board (D-1 2247-563) 

Backbox Interconnect Board (D-1 231 3-563) 

Audio Board (D-1 1581-563) 

System 11-B CPU Board (D- 1 1883-563) 

Master Display Board (D-1 2232-1) 

Lamp Boards 

All Major Mechanism Assemblies of £lack fciuflfct 2000 


Solenoids/Flashers & Rubber Parts 

Switches 

Lamps 

Playfield Parts 
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Bti n 

^Trough Knocker- 


L 3-bank 
Drop Tgt 



(Target 

Motor 

UPF); 


Mdl 3-bank 
Drop Tgt 


[FRoek 
gj(EjHole) 


upfw«Vpw'" 

connected?- nMn 

Rly Bd 
Sol. 10 



.RlyBd 
] Sol. 15 

RlyBd 
Sol. 11 



RlyBd 
Sol. 16 


Underside of Lower Playfield 
Viewed in Raised Position 


TJ 



Underside of Upper Playfield 
Viewed in Raised Position 



-iWiS B d^f? Bd . 



8 * : D -1 i 883 -563 
;Sys 1 1B CHUBd.- 


D- I 2247 v. 
Aux Pwr;.' 
Drvr&f, 
Bd >•*& 






£0-12313-563 Backbox 
i^tarronnect Bd 


ITackbox 



6-0 

W D-1 2232-1 
f Master Display Bd.; 



Display/Speaker Panel 



Inside of Insert Board 
Viewed in Open Position 

LOCATIONS 
E3 Circuit Boards 
E3 Lamp Boards 
□ Major Mechanisms 










Power Supply 

p/n D-12246 


|,.m Part No. Ckt Daiignator Description 


1 

5765-12317-00 

F1-F5 

2 

5733-12060-01 

3 

5731-09432-00 

F4.F5 

4 

5731-12320-00 

FI 

5 

5730-12327-00 

F2.F3 

6 

5791-10862-15 

J1 

7 

5791-10862-06 

J2 

8 

5791-10862-09 

J3 

9 

5100-09690-00 

BR1 

10 

5164-12154-00 

Qi 

11 

5194-12155-00 

03 

12 

5194-09055-00 

02 

13 

5164-09056-00 

04 

14 

5162-09425-00 

05 

15 

5701-09652-00 


16 

4006-01003-06 


17 

4006-01003-08 


18 

20-9229 


19 

4406-01117-00 


20 

5010-09534-00 

W1 

21 

4703-00007-00 


22 

5705-12330-00 


23 

5705-09199-00 


24 

5070-09054-00 

Di, t 

25 

5075-09059-00 

ZRi.i 


Power Supply PCB 
Fuse Holder 
Fuse, 7A., S-B, 250v 
Fuse. 3r8A , S-8, 2S0v 
Fuse 1/8 A., 250v 
Connector. 15-pinHdr, Sq Pin .156 
Connector, 6-pin Hdr, Sq Pin .156 
Connector, 9- pin Hdr, Sq Pin .156 
Bridge Rectifier. 35 A., 200V 
Transistor, MJE15030.NPN 
Transistor. MJE15031. PNP 
Transistor. MPSD52. PNP 
Transistor. MPSO02. NPN 
Transistor, 2N6057, NPN 
Thermal Pad T0-3 
Mach. Screw, 6-32 * 3/8 
Mach Screw. 6-32 *1/2 
Thermal Compound 
Nut, 6-32 Hex. 

Resistor, 0Q 
lockwasher. #6 Ext. 

Heatsink 4* 

Heatsink 6030B 
Diode. 1N4004 
Zener. 1N5990. 3.W. 1/2w 


Hem 

Pert No. Ckt Designator 

26 

5075-09060-00 

ZR2.ZR4 

27 

5460-09424-00 

Cl 

28 

5010-09069-00 

R3.R6 

29 

5010-10631 00 

R2.RS 

30 

5010-09536-00 

R1.R4 

31 

5013-09426-00 

R7 

32 

5013-09427-00 

R8 

33 

5010-09541-00 

R9 

34 

5010-09085-00 

RIO 

35 

5010-09426-00 

Rll 

36 

5010-09508-00 

R12 

37 

5012-09429-00 

R13 

38 

5040-12324-00 

C1.C3 

39 

5043-09072-00 

C2.C4 

40 

5040-09421-00 

C7 

41 

5040-09422-00 

C8 

42 

5040-09420-00 

C9 


5040-08893-00 


43 

5040-09419-00 

CIO 

44 

5040-09423-00 

Cl2 

45 

5043-09446-00 

Cl 4 

46 

5043-09065-00 

C15 

47 

5824-09248-00 

TP1-TP4 

48 

03-7947 



Deecription 

Zener, 1N4764, lOOv, iw 
1C. Volt. Reg., MC1723C5 
Resistor, 330K, 5%. 1/2W, C.F. 
Resistor, 12K.5%, i/2w 
Resistor, 39K, 5%.lw 
Resistor. 2.15K.1%, IMw.C.F. 
Resistor, 4.99K, 1%, l/4w, C. F. 
Resistor, 2.7K, 2%,1/4w, C.F. 
Resistor, 1.5K, 5%.l/4w,C,F. 
Resistor, 1.5K.2%. 1/4w, C. F. 
Resistor. 270Q, 2%. 1/4w, C F37 
Resistor, 0.1 2n, 5%.5w 
Capacitor, 150 mfd, l60v, radial 
Capacitor, 0.1 mfd, 500v, disc 
Capacitor, 100 mfd, 25v, radial 
Capadtor, 47 mfd, SOv. radial 
Capacitor, 1000 mfd, electr, 

25 v, axial or radial 
Capadtor, 18,000 mfd, electr, 
20v, axial 

Capadtor, 330 mfd. electr, 
lOv, radial 

Capadtor, 0,1 mfd. 50v, disc 
Capacitor, 470 pfd 
Tarminal, #1502-1 {Tast Post) 
Tie Wrap. 8" Long 


NOTES: 




3. T^Tof Q5 U, ndued h«l ink ml i, fern d,e bonom of .ho hc^nk. to 

djffify install anon. 





Aux 


Part No. 

5763-12104-00 

5040-09537-00 

5040-12181-00 

5043-09072-00 

5010-09160-00 

5012-12238-00 

5010-09534-00 

5017-12180-00 

5100-09690-00 

5070-08785-00 

5070-09045-00 

5191-12179-00 

5580-09555-01 

5733-12060-01 

5731-08665-00 

5731-09128-00 

S731 -09651-00 

5731-06314-00 

5731-09432-00 

5791-10862-09 

5791-10862-07 

5791-10862-12 

5791-10862-04 

16-8850-252 


Power Driver Unit Board 

p/n D-1 2247-563 


Ckt Designator Description 


C1.C3 
C5, C6 
C2, C4 
R1 -R8 
R9 

W1 , W3, W4, W6 
VR1, VR2 
BR1. BR2 
D1 -D23 
D31 - D46 
Q1 -Q8 
K1 

F5.F6 
F1.F2A 
F2C, F3, F4 
F7 
F8 

J1, J2, J4-J6.J8 
J3, J7, J9 
J11, J12 
J10 


Bare P.C. Board 

Capacitor. 100 pfd., 100v. Radial 

Capacitor. 10 p.fd.. lOOv. Radial 

Capacitor, 0.1 jo-fd., 500v 

Resistor. 2200. 1/4w C.F.. 5% 

Resistor, 3.3Kft, 5w, 1 0% 

Resistor, Oft, t/4w 

Varistor, lOOv 

Bridge Rectifier. 35A, 200v 

Diode. 1N4003 

Diode, MR501 

Transistor, TIP36C 

Relay, DPDT, 13A 

Fuse Holder 

Fuse. 2A, S-B. 250v 

Fuse, 2-1/2A. S-B, 250v 

Fuse, 5A, S-B, 250v 

Fuse, 4A, S-B, 250v 

Fuse, 7 A, S-B, 250v 

Connector. 9-pin Hdr, Sq Pm 

Connector, 7-pin Hdr, Sq Pin 

Connector, 12-pin Hdr, Sq Pin 

Connector. 4-pin Hdr, Sq Pm 

P.C.B. I.D. Label 






Audio Board Assembly 

p/n D-1 1581-563 


Part No. 

5766-12130-00 
5371-11087*00 
a) 5700-09006-00 

5370- 11086-00 

a) 5700-09004-00 
5400-10320-00 
a) 5700-06985-00 
A-5343-563-5 
A-5343-563-6 
a) 5700-10176-00 

5371- 09152-00 
5430-10322-00 
5340-10139-00 
5281-09487-00 
5281-10043-00 
5281-09 23S- 00 
5370-09321-00 
5281-09215-00 
5281-09246-00 
5281-09745-00 
5370-09156-00 

a) 5705-09199-00 

b) 4006-0 1 003-06 
C) 4406-01117-00 
d) 4703-00007-00 

5160-10269-00 

5060-10396-00 

5010-09181-00 

5010-09161-00 

5010-09361-00 

5010-09356-00 


Ckt Designator 


Ui 

U3 

US 

U4 

U19 

U11 

U12 

U5 

uie 

U13 

U21 

U9.U10.U17 

U2 

U14 

U15 

U22 U23 


Ql 

SPl 

R44. R48 
R35, R45 
R43, R46, R47 
R41.R42 


Description 


Bare P C. Board 
C.OA Conv, YM3012 
Socket. 1C, 16-pin (UI) 
iC. Sound Processor. YM2i 51 
Socket. IC, 24- pin (U3) 

*C. ^Processor, MC68B09E 
So<*«t. IC. 40-pin (U8) 

C, Audio ROM 1 
C. Audio ROM 2 
Socket. IC. 26-pm (U4.U19) 
C. CVA Convtr. MC1408 
C. PIA, MC68B21 
IC. RAM/S 5516-2 2K*8 
C. Dual D Flipflop, 74LS74 
to’. 74LS175 
IC .Triple NANO. 74LS10 
IC. Op Amp, MC1458 
IC, He* Inv. 74LS04 
IC. 2-4 Dec. 74LS139 
IC. Dual Mux. 741S138 
IC, Audio Amp, TDA2002 
Heatsink. #60308 
Mach Screw, 6-32x3/8 
Nut. 6-32 Hex. 

Lockwaaher, #6 Ext. 
Transistor. 2N3904, NPN 
SIP 4.7K & 470pfd, 8R8C 
Resistor, 1,00. 1/2w, 5% 
Resistor. 220, 1/4w, 5% 
Resistor. 2200, l/2w. 5% 
Resistor. IK. l/4w. 5% 


Part No. 

Ckt Deelgnator 

5010-08998-00 

R2.R3.R1 2 

5010-08983-00 

R7-R9 

5010-08991-00 

R1.R4. R5.RH, 

R26 • R28. R33, 

R36. R37. R49, R50 

5010-09034-00 

R14- R17 

5010-09324-00 

R6.R38 

5010-09162-00 

R39 

5010-10256-00 

R40 

5010-09179-00 

R10 

5010-09534-00 

W9 

5040-09343-00 

C1.C3.C4.C8 

5040-10974-00 

C12.Ci9.C24 

504009776-00 

C26.C30 

5040-12006-00 

C29.C32 

5041-09243-00 

C25. C28 

5043-0898000 

C5. B (17)* 

5043-08996-00 

C31.C33 

5043-09065-00 

C13-C15 

5043-09492-00 

C2, C34 

5043-09844-00 

C6 

5043-09845-00 

Cl 6. Cl 8. C20- 
C23. C27 

55200902000 

XI 

5521-10931-00 

CR1 

5551-09822-00 

LI -L3 

5791-09437-00 

J4 

5791-10862-04 

J1.J2.J5 

5791-10862-06 

16-8850-250 

209229 

J3 


Deecriptlon 

Resistor, 2.2K, 1/4w. 5% 
Resistor. 3 3K. 1/4w. 5% 
Resistor, 4.7K, 1/4w. 5% 


Resistor, 10K, 1/4w, 5% 

Resistor. 27K, l/4w. 5% 

Resistor, 100K, 1/4w, 5% 

Resistor. iM, 1/4w, 5% 

Resistor. 3.3M, 1/4w. 5% 

Resistor. OQ. l/4w, 5% 

Capacitor, lOpfd, 20v, ±20% 
Capacitor. 1 OOpfd, 35v 
Capacitor, 470pld, I6v; +50, -10% 
Capacitor, lOOOpfd, 16v, 20% 
Capacitor, lOpfd, I0v,±l0% 
Capacitor, 0.01 pfd, 50v,*80, -20% 
Capacitor, O.ljild, 50v. ±20% 
Capacitor, 470 pfd. 50v, ±20% 
Capacitor, 100 pfd, 50v, ±10% 
Capacitor, 47 pfd, 50v, ±20% 
Capacitor. 1000 pfd, 50v, ±20% 

Crystal. 3.58 MHz 
Oscillator, 8 MHz 
Inductor, 4.7 pH. 3A 
Connector, 20 pin, (Hdr), Rib. CW 
Connector. 4 pin (Hdr) 

Connector, 6 pin (Hdr) 

P.C.B. I.D. Label 
Thermal Compound 


OTES: 


rina: 

17 cpwntor. (.bow a o* dujnm wilh "B" urnbol) +5VDC HttriBg for 1C. 






Black Knight 2000 


Parts Information 


System 11 B CPU Board 

1 p/n D*1 1883*563 


Part Ho. C*DaM9"«~ 


1 5764-1220*00 

2 537009691-00 

3 537009321-00 

4 5281-09306-00 

5 5*3006672-00 

8 5340-1013900 

7 52500901000 

8 5291092*600 
g 507*09*0600 

5164-1099600 
62910946700 
5*3,-08449-00 
53100923600 
5261097*300 
5281092*700 
52810923*00 
52800901300 
52B 10949900 
5291-1001*00 
528109*9600 
53710915200 
5281097*500 
53*00987800 
NOI Utad 
52810988700 
52800897300 
52800897*00 
53100915500 
5280089*800 
52900930900 
5671-0901900 
5621-1050600 
51620897600 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 
28 
27 
29 

29 

30 

31 

32 

33 


U3 

04. 05 
U16 

U9.U10. 038.041. 
U42.U51.05* 

U2S 

0*4 

U7, 08. U12 
ZR3-ZR8 
042-049 
08 
043 
029 

032 
OU 
036 
U39 

031.034 

033 
029 
02 
U37 
023 


34 519106B7B-00 

35 516209*1000 


38 51600893800 


37 5160-1026900 

38 51900901600 

39 51300901400 

40 50700625800 

41 50700691900 

42 50700926600 

43 50750901800 

44 50750905900 

45 50100899200 

48 50100903900 

47 50100953*00 

48 50100899100 

49 50100635800 

50 50100911300 

51 50100898300 

52 5010-0903*00 


OmaW " 

BaraPC. Board 
c. CVSO Mo*-. 56539 
1C DualCp Anp. 1*68 
C Ocul Bui Xevr. 74LSB45 
C, PUt. MC682ty«a21 

c. 2K * B CMOS 9UOC RAM 
C.4-i6Daoo*af. 7*15* 

C, 2-4 Oaoodar. 74LS139 
Dkrta Zanar. 62v, 0.5w 
Tr«w*lor. NPN, 2N5860. TO-92 
C Oual D F*Htop.74LS74 
C, Timaf. MC1458 
c.i4ocou«*.*cap 
C Quad 2-Input AND. 74LS09 
ic' Quad 2-tnpui NOB. 74LSC8 
ic', Tfpta 3-lrput NANO, 7ALS10 
C. Ha* mvartar. 7*0* 

IC, Ouad 2-lnpul NANO, 74LSOO 
ic’ Qua* 4-lnput NANO. 74LS20 
C, OclAl 0 F Ip- Hop. 74LS374 
c O/AConvariar, MC1409 
IC. 3-8 Oacodar. 74LS138 
IC. 2K * 8 Stauc RAM. 2016 


Urn 


Part Ha- C»Oaai*na»o» 


53 50100908600 

54 50100936300 

55 50100899700 

562 50120903700 

57 50100699300 

M 2 5012-1066000 
59 Not Uaad 

80 Not Uaad 

81 5010-1096700 


U11.U13.U40 
U17-U20, U52. U53 
U56, U56 
U30. U39 
U45. U50 
U*9 

LED1-LED3 
CR1 

051.053. 055. 057. 

059. 061.063. 065 
052. 054. 036. 058. 

Q60. 062. 06*. 066 
0*09,014-017. 

022-025. 030-033. 

069. 071.073. 075. 

Q77, 079. 083087 
Q2O5.Q10-Q13.019- 
021,026-029. Q34- 
038,0*1,067,068. 

Q70. Q72. 074. 076. 079 
Q1.0*0 
039.050 
$1 39 
D3-019 
02 
01 
ZR1 
ZR2 

R9*. R97, R100. 

R103.R106.R1 09 
RS6 

W1 W2.W4.W5.W7. 
W8'.W11.W1*,W1«.W17.W1» 

R31. R32. R35. R52 
R56. R68. R92, R1*« 

R54. R57, R58, R8*. 

R86. R139-R145 
R79 

R7. R8. RIO. R70. R80 
R11-R14, R25. R26. 

R53. R6Q. R65. R90 
R81 


C. Octal Bulfar. 74LS24* 

C. QuM 2- Input AND. 7*06 
c' Hax mvariar. 7406 
C Quad 2-l*wt NANO. MC140H 
C, Quad 2-Input NOR. 7402 
C Ha* Butlaf. 7407 
LEO. Rad. Owplay 
Oaolator.* MHZ 
Traneictor. NPN Dart. 2N6427, 
TO-92 

TrnwMor. PNP. TIP42. TO-220 


TrwMator.NPN. TIP 122. TO-220 
Tran*ator. NPN. 2N4401. TO-92 


Trir*atOf. NPN. 2N3904.TO M 
TraniMor, PNP. 2N4403. TO-92 
SCR. X* 0 6A. 2N5060 
Ooda. 1N4001 
Ooda. iN41*8. 150mA 
Dwda. 1N5817, 1.0A 
Dtoda. Zanaf. 1N5996A. 6.9v. O.S* 
Otoda. Zanaf, 1N5990. 3*. 05w 
RaaMor, 5600. 5%. 1/*w. C. F. 

Raaxtor. 1QQ. 5%. 1 Mw C F. 
RaaMor. QQ. 5%. iMw.C- F. 

4.7Ka 5%. IMw. C. F. 


RaaMor, 1 OKa 5%, IMw, C. F. 

R^or.33KQ.5%.1Mw.C.F 

Raai«ia>. 3.3*ft. f ■ 

RaaMor. 10KO. 5%. IMW, C. F. 


fttaMor,8.8KQ.5%.1Mw.C.F. 

Raalator. 5.6KO. 5V V4w. C. F. 
RaaMor. 2.7Ka 5%. IMw. C. F. 


82 5010-10003-00 

83 5010-10171-00 

84 5010-10170-00 

65 5010-08180-00 

89 5010-08*16-00 

87 3010-06179-00 

88 Not Uiad 

68 5010-10631-00 

70 Not Uiad 

71 Not Uiad 

72 501309120-00 

73 501309333-00 

74 5010-09324-00 

75 5010-09269-00 
78 50130935*00 

77 5019-0978300 

78 50190936200 

?g 50190960800 
80 50190978500 
|1 501310*7200 

82 501909669-00 

83 50190978000 

84 50190978600 

85 50190979200 
88 5060-1039600 

87 50130677*00 

88 50430898300 


R62.R83 
R6? 

R86 

RSB. R61.W12.W13 
R33. R3*. R71-R78. 
R135-R137 

R8 

R111.R114.R117, 

R120. R'23, R128. R129. R13 


Ra**ttr,390a5%.1Mw.aF. 

i-innirr 560. 5V IMw, C.F. 
SS£:*7aWOMw.C.F. 
RaaMor. 2200. 5%. iMw.C. F. 
1, * 700 . 5%. 1/Aw. c. F. 


RaaMor, X3Ma 5%. IMw, C. F. 
RaaMor. 1-2WJ. 5%. I^w- C. F. 


R3 

R23. R2*. R91. R63. • ‘ 

R98 R99. R102. R106. RIO*- 

SIS KS: Sm " ,27 ' ~ *>■ ■ 

SRE-Wsr-"’**— ■ ’^ c ' c 

R101. RIO*. TO. C t 

R82-M® 

B19 RaaMor. 56KA 5%, 1/*w. C. F. 


89 50430984500 

90 50430899*00 

91 50400934300 

92 50430964400 

93 50*31097400 

94 Net Uaad 

95 50*50979*00 


R17 

Rl5, R16. RIB 
R29. R30 
R20. R21 
R27. R26 
SRia 

SR3, SRI 5. SR17. 

SR19, SR20 
SR4.SR8, SR11 
SR16 
SRI* 

SR6 

SR9. SR10 
SR1.SR2 
SR5. SR7 
SRCl - SRC5. 

SRC7 • SRC8 
R22 

C14, C17-C21. C31. 
C32. C49-C56. C59. 

♦ 5* 8yp*o. nwrlad B 
C22. C23. C25. C27. 
C28 

C9.C737S. C77. 

C78 

C8.C15 

C7 

C2*. C26.C29 


C63C67 


C33C40. C6I. C89. 
C76.C10.C12 
5043095*500 C30 


96 50*30906500 


97 


98 50*109031-00 

99 50*30903300 

100 Not Uiad 

101 50*309*9200 

102 Net Uiad 

103 504*1099200 

104 5651-0962200 

105 56*109312-00) 
56*1-0965300) 

106 588309022-00 

107 239*91 

108 568109021-00 
100 57031017*00 

* *53*3563-1 
0) 4-53*3563-2 
0 *53*3563-3 
<ft *53*3563-* 

110 57030896500 
0 54030915300 
0 54000915300 

111 5624-0924*00 

112 • 115 NotUaad 
118 239229 

117 56830809401 

118 5791-10662-09 

119 5791-109620* 

120 5791-10962-12 

121 Net Uaad 

122 5791-1085300 

123 57910943700 


C58 

C18. C57 

C11 

CIS 
11 -13 

SW1.SW2 

B1-B3 
W18. W19 


U26 

U27 

U22 

U21 

U15 

ua« 

TP1.TP2 


Kt 

U1. M2. 1J4-1J8. 
1J131J12, 1J17-1J19 
1J13, 1J14.1J16 
1J3 

1J22 

1J21 


RaaMor. 270KO. 5%. V*w. C. F. 

RaaMor. 190KQ. 5%. l/*w. C. F. 

RaaMor. 27KO. 5%, IMw. C. F. 

RaaMor. 12t<a 5%. l/*w. C. F. 

Raalator. BOO. 5%. IMw. C, . 

SIP. 9R. 10-pln. 6.8KA l25w/R, 5% 

SIP. 9R. 13p*n.* 7KO, ,125w/R. 5% 

SIP 9R. 10-pin, 5600. -125w/R. 5% 

SIP »R. 10-pin, 2.2Ka .125w/R. 5% 

$IP] 9R. 13pin, 3.3KO. 125w/R. 5% 

SIP. 9R. 1 0-pin. 1 .OKa .I25w/R. S% 

Sip!*R. *pm. 'Kas% 

StP 5R. *pin. * 7 Ka .125W/R. 5% 

SIP. 9R. 13pln. 2.7Ka .125w/R. 5% 

SIP. 6R. 8C.13p«n. 4.7KQ A *70p<d 

RaaMor. 22Ka 5%. 1/*w, C. F. 

Capadtor, o.Ol pld, 53r(»90.-205t). Axtal 

C^adtor. IK pld. 50r(t20%). Axial 
C«>adtof. 0.1 pld. 53r|£20%), Axial 
Capadtor. 10 pld. Eladr.. 2^{t20%). Axwl 

Capadlof.*7p»d.50v(t20%).A4lal 

Capaertor. 100 pld. Etadr., Z5v(-*»,-iO%). 
Axial 

C«>adior. 0.1 pfd. Polycaibonata Rad.. 
cSSlrtdLATO 0d. 50v<t20%). Axial 
Cmadtor, 22 pld. Eladr.. 10r(*50.-i0%). 

A|i8l 

Cap«tor, 1 pld. Tart., 25v<i20%), Axial 
Capadtor. 0.0*7 pfd. StX(s20%). Axial 

Capadtor. 100 pfd. cararic.lOtX(t20%) 

fyww 4700 pfd. c*rairw.50vt±l0%) 

Indudor, 4.7 pH. 3A 

Swteh, Puahbution. OPOT, 10(X, 5A 

Banary. Afcalna, 1.5*. A* 

Bub Wlra, Jurrpar 
Banary HoKJar. «171 
C Sodrat. 28 pm 
C. Ganw ROM 2, 2712B 
C.Garw ROM 1,27256 
IC. Sound ROM 2. 27256 
lC, Sound ROM 1. 27256 
C Social. *0 pm 
C, pP r o o aa a or. 6802 
C, pProcaaaor, 880B 
Taat Point 

Tbarmai Compound 
Ratty. 4-polo, 400. * 

Connador , 9 pm (Hdt) 

ConnacKX. 4 pin (Hdr) 

Connadcr. 12 pm (Hdr) 

Connador. 26 pm Rtotoon (H^O 
Connador, 20 pin R«»n (Hdr) 


NOTES: 

ForSch« a naric. re f«t 0 drmwm»fn*9m9 


For Schematic, refer to drawing pCB itirface 

2. to 56 and 5* («*«) Wll. WU. W16. W17. W19. 

3. Standard Jumpex: WI.W2, w«, «j. 
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Uoper Playfield Interconnect Board 

UHH p/nC-12646 


H*«n Part No. CM Designator 


1 5768-12398-00 

2 5791-10862-12 

3 5791-10862-16 


J1-J4.J7.J8 
J5. J6 


crlptlon 

3 er Playlield Interconnect PCB 
mector.1 2-pin Hdr Sq Pin 156 
nnector. 16 -pin Hdr Sq Pm .156 





Parts Information 


Black Knight 2000 



Master Display Board 


p/n D-1 2232-1 


CM Designator 


5760-12306-00 

5670-12308-00 

5310-09882-00 

5310-08975-00 

5680-08968-00 

5680-08969-00 

5040-09343-00 

5043-08980-00 

5075-09135-00 

5791-10869-09 

5791-10869-06 

23-6634 


Description 

Bare P C Board 


DSPLi . DSPL2 Display. 16-Character. A/N 

U1.U2. U5. ue l.c.4001 

U7 - U12 1C. 4049 

U13 U14 U17. U18 I.C. 6184. Anode Driver 

U15. U16, U19, U20 1C. 7180. Cathode Driver 

Cj Axial Cap, 10 pfd, 20v, i20% 

Bypass Axial Cap. 0.01 )M. 50v, +80, -20% 

D1 D 2 Zener. 1N4740A.10v.1w 

J1. J2.J5 9-pin Header. Rt. Angle 

j 7 6-pin Header. Rt. Angle 

Cover, Display 


Cl 

Bypass 

D1.D2 

J1.J2.J5 

J7 


5791-10B51-00 

5010-08773-00 

5010-10258-00 

5010-10927-00 


5010-08981-00 

03-8088-1 

16-8850-234 


CM Designator 

J3 

R1-R8, R19-R35, 
R41.R43. R45.R71 
R38, R52 

R36. R39. R40, R42. 
R47.R48.R50. R51, 
R54. R56, R57. R59. 
R64. R65. R87. R68 
R37, R44. R46. R49 
R55, R61 , R63, R66 
Support 


Description 

26-pin Header. Rt. Angle 
Resistor, 18Kfl, 1/4w, 5% 

Resistor. 1MC1, 1/4w, 5% 
Resistor. 8.2Ka 1/2w, 5% 


Resistor, lOKfl. 1/2w. 5% 

Support, Display 
P.C.B. I.D. Label 



16-Character Display Glass 

p/n 5670-12308-00 





Black Knight 2000 


Parts Information 



Backbox Interconnect Board 

p/n D-1 231 3-563 


Part No. 

Ckt Designator 

5768-12332-00 

5010-09534-00 

W9-W13 

5012-12238-00 

R14, R15 

5012-12337-00 

R13 

5012-10023-00 

R5, R8 

5012-12188-00 

R1-R4, R6, R7 

5490-10892-00 

U1 - U3 

5731-09651-00 

5733-12060-01 

F1-F4 

579M 0862-03 

J2, J16 

5791-10862-07 

J9 

5791-10862-09 

J6 

5791-10862-10 

J7, J 1 0. J20 

5791-10862-12 

J5, J13, J18 

5791-10862-15 

J8 

5791-10862-16 

J4, J1 1, J12, J19 

5791-10862-18 

16-8850-243 

J1.J3.J14 


Description 

Master Interconnect Board 
Resistor, Oft 

Resistor, 3.3Kft, 5w, 10% 

Resistor, 1 5Kft, 5w, 10% 

Resistor, 4ft, 5w, 1 0% 

Resistor, 3ft, 5w, 10% 

Opto Isolator 4N25 
Fuse, 5A.S.B., 250v 
Fuse Holder, F1-F4 
Connector, 3 pin Hdr Sq Pin .156 
Connector, 7-pin Hdr Sq Pin .156 
Connector, 9-pin Hdr Sq Pin .156 
Connector, 10-pin Hdr Sq Pin .156 
Connector, 12-pin Hdr Sq Pin .156 
Connector, 15-pin Hdr Sq Pin .156 
Connector, 16-pin Hdr Sq Pin .156 
Connector, 18-pin Hdr Sq Pin .156 
P.C.B. I.D. Label 


Spkr/Display Lamp Bd 

p/n C-12700 


Lamp Board ("2-C") 

p/n D-1 2503-1 


Part No. Description 


Part No. Description 


5768-12406-00 

24-8767 

24-8768 

5070-09054-00 

5791-10871-08 


Speaker Lamp PC Board 
Twist Lamp Socket 
Bulb, #555 {6.3v, .25 A.) 
Diode. 1N4004, 1.0 A. 
Header. 8-pin sq post 


5768-12241-00 
24-8803 -- 
24-8802 
5070-09054-00 
5791-10871-02 


PC Board 
Twist Lamp Socket 
Bulb. #906 (1 3v, .69 A.) 
Diode, 1N4004, 1.0 A. 
Header. 2-pin sq post 







Parts Information 


Slack fcnigbt 2000 


Lamp Board ("S-C") Lamp Board ("13-C") 

p/n C-1 2519 ' p/n D-1 2503 


Part No. 

Description 

Part No. 

Description 

5768-12380*00 

24-8767 

24-8768 

5070-09054-00 

5791-10871-07 

PC Board 

Twist Lamp Socket 

Bulb, #555 (6.3v, .25 A.) 

Diode, 1N4004, 1.0 A. 

Header, 7-pin sq post 

5768-12379-00 

24-8767 

24-8768 

5070-09054-00 

5791-10871-12 

5010-09534-00 

PC Board 

Twist Lamp Socket 

Bulb. #555 (6.3v, .25A.) 

Diode. 1N4004, 1.0 A. 

Header, 12-pin sq post 
Resistor, Ofl 

Lamp Board ( M 1 M ) 

p/n B-12224 

Lamp Board ( M 5-L M ) 

p/n D-1 2520 

Part No. 

Description 

Part No. 

Description 

5768-12312-00 

24-8767 

24-8768 

5070-09054-00 

PC Board 

Twist Lamp Socket 

Bulb, #555 (6.3v, .25A.) 

Diode, 1N4004, 1.0 A. 

5768-12381-00 

24-8767 

24-8768 

5070-09054-00 

5791-10871-07 

PC Board 

Twist Lamp Socket 

Bulb, #555 (6.3v. .25A) 

Diode, 1N4004, 1.0 A. 

Header, 7-pin sq post 

Lamp Board ("U3-C") 

p/n C-12723 

Lamp Board ( M U4-C") 

p/n C-1 2724 

Part No. 

Description 

Part No. 

Description 

5768-12419-00 

24-6549 

24-8757 

A-1 0231-1 

Upper Playfield PC Board 

Light Bulb, #44 

Miniature Socket 

PCB Mtg Socket & Bulb 

5768-12420-00 

24-6549 

24-8757 

A-1 0231-1 

Upper Playfield PC Board 
Light Bulb. #44 

Miniature Socket 

PCB Mtg Socket & Bulb 

Relay Board 

(Sol. 11,15 & 16) 

p/n C-1 1902-1 

Relay Board 
(Sol. 9 & 10 Gen. Ilium) 

p/n C-1 1998-1 

Part No. 

Description 

Part No. 

Description 

5768-12221-00 

5070-09054-00 

5580-12145-00 

5791-12273-02 

5791-12273-07 

PC Board 

Diode, IN 4004, 1.0 A. 

Relay. 24vdc, 30 A. 

Header, 2-pin sq post (J1) 
Header, 7 pin sq post (J2) 

5768-12243-00 

5070-09054-00 

5580-09555-01 

5010-09534-00 

5791-12273-02 

5791-12273-07 

PC Board 

Diode. 1N4004, 1.00 A (D1) 
Relay, 24vdc, 30A (K1) 
Resistor, Oft (W1.W2) 

Header, 2-pin sq post (J1 ) 
Header, 7-pin sq post (J2) 





Black Knight 2000 


Parts Information 



Item Pert No. 

1 HW-30018-6 

2 03-7520-2 

3 20-6516 

4 5045-12098-00 

5 RM-21-06 

6 4010-01066-06 

7 4701-00004-00 

8 A-12111 

9 Fl-11630 

10 4006-01017-04 

11 01-7695 

12 10-376 

13 B-10655-R 

a) 02-4179 

b) 4010-01086-14 
C ) 4700-00023-00 

d) 4701-00004-00 

e) 4410-01132-00 

f) A-10656** 

1 . ) 02-4219 

2. ) 20-9370-1 

3. ) 03-8050-1 

g) B-10657-R 

1.) 01-6073-R 
^) 17-1037 

3. ) 4010-01066-18 

4. ) 4410-01127-00 

5. ) 4700-00107-00 

6. ) 4701-00004-00 

7. ) RM-23-06 

14 23-6577 

15 03-7568 

16 4006-01005-06 


Lower Right Flipper 

a . . a o 


recrlptlon 

ire. 18AWG. Blue 

^-Wrap, Nylon 

peednut, Tinnerman 

apacitor, 2.2 pFd, 2S0V, 20% 

leeve. Vinyl (Cap. leads) 

ap Screw, 10-32 x 3/8, SH 

ockwasher, #10 Split 

Upper Stop Assembly 

lipper Coil (Red). f - Refer to Note 

Aach. Screw. 6-32 x 1/4, P-RH-S 

>olenoid Bracket 

)oil Plunger Spring 

;rank Link Assembly, Right 

.ink Spacer 8ushing 

3ap Screw. 10-32 x 7/8, SH 

Washer, 5/8 o.d.x13/64 i. d.x16ga. 

Lockwasher, #10 Split 

Nut. 10-32 ESNA 

Ripper Link Assembly 

Coil Plunger 

Spring Pin, 5/32 dia. x 7/16 
Ripper Link 

Pipper Crank Assembly, Right 
Ripper Crank, Right 
Crank Washer 

Cap Screw, 10-32 x 1-1/8, HCS 

Nut. 10-32 Hex Hd. 

Washer, 5/8 o.d.x 13/64 i. d.x12ga. 

Lockwasher, #10 Split 

Tubing, H. S. 1/4 DWP 

Bumper Plug 

Pipper Bushing 

Mach. Screw, 6-32 x 3/8, P-PH 


Item 

Pert No. 

17 

4406-01117-00 

18 

C-1 1627-R 

19 

06-14G 

20 

4105-01019-10 

21 

4701-00002-00 

22 

23-6622 

23 

03-7811 


3) 


Description 

Nut. 6-32 Hex 

Pipper Base Assembly, R. 

Insulating Blade 

Sh. Metal Screw, #5 x 5/8 

Lockwasher. #6 Split 

Tape, Double-sided 

End of Stroke (EOS) Switch 


•• - Also see separate diagram 
Flipper Assembly Notes: 

EU? upper of the P<ayf»d. The Upper fljp£ ^ 

on (he upper pity field use. a piMK Fhpp« ^ 

(C-1 1927-5) and flipper Rubber (2^553-4). 

2 The tip of the EOS Switch mutt trevel 0.01 50 <♦ .010. o ) 
JS before the contact, fully open. with the 

oosition. The EOS Switch contecta mu»t have e 9®P 0 
0 062 (± 015) inch. Adjustment of the EOS Switdt 

S S. minimi •> • * ** *« *• , 

3 Flipper Assembly D-12702-H-1 (upper »'P0* r ) 

, « essempry mue, or-- - 

5 Prurrgor Spring (item 12, must bl wrlhirr 

7 reeMPNn, 

the Solenoid Bracket, end the Flipper Bushing. 

• sssaswSSsaSS 
’ SESHsr 




Lower Left Flipper 

p/n C-11626-L-3 

(Paris listed replace same Items of C-1 1 626-R-3) 


Item 

Pert No. 

Description 

13 

B-10655-L 

Crank Link Assembly, Left 

g) 

B-10657-L 

Flipper Crank Assembly, Left 

1.) 

01-8073-L 

Flipper Crank, Lett 

18 

C-11627-L 

Flipper Base Assembly, Left 


Upper Right Flipper 

p/n D-12702-R-1 

(Parts listed replace same Items of C-1 1626-R-3) 
Hem Pert No. Description 

19 Not Used 


Flipper Link Assembly 

p/n B-1 0686-2 

(Drawing Part Number Refer to C-1 1626-R-3 List) 

Item Part No. Description 
Coil Plunger 

Spring Pin, 5/32 dia. x 7/16 
Flipper Link 



13 f) 1.) 
13 f) 2.) 
13 I) 3.) 


02- 4219 
20-9370-1 

03- 8050-1 





B-8925 

A-5844-44 

A-5844-45 

A-8643 

5647-09957-00 

4004- 01003-10 

4005- 01005-02 
5070-06258-00 
5825-06522-00 

RM-21-03 

A-11680 

5647-12073-08 

5070-06258-00 

A-8645 


Ball Trough Switch Plat© Assy 
Switch Wire & Bracket Assy 
Switch Wire & Bracket Assy 
Bracket & Mounting Plate Assy 
^switch; Cntr & L Ball Trough 
Mach. Screw, 4-40 x 5/8 
Mach. Screw, 5-40 x 1/8 
Diode, 1N4001, 1.0A. 

Solder Lug-Flat, #6 
Insulating Tubing, #10x1 .75 
Ball Trough Switch, Right 
Submin. Switch 
Diode, 1N4001, 1.0A. 

Switch Wire & Bracket Assy 


Item 

1 

a) 

b) 

2 

3 

4 

5 

6 

7 

8 


Knocker Assembly 

p/n B-1 0686-1 


Part No. Description 


A-5387 

02- 2653 

03- 6013 
B-7409-2 
AE-23-800 
01-8-508-T 
23-6420 
4008-01017-06 
H-11835 
03-7067-5 


Coil Plunger Assembly 
Coil Plunger 
Bell Arm Ext. 

Mtg. Bracket Assembly 
Coil Sub-Assembly 
Coil Retaining Bracket 
Rubber Grommet 
Mach. Screw, 8/32 x 3/8 
Knocker Cable 
Coil Tubing 



Parts Information 



Spring 

Coil _ 
Tubing 

Coil 

Assembly 

Bracket & Stop 
Assembly 


Mach. Screw 
Elastic Slop Nut 


Coil & Bracket 
Assembly 


KICKER .ARM ("SLINGSHOT") ASSEMBLY 


Kicker Arm ("Slingshot") Assembly 

p/n B- 12665 
(Left & Right Kickers) 


Part No. Description 


12-6227 
A- 12664 
A-5103 

02- 2364 
20-8716-5 

03- 8085 
4700-00030-00 

A-5653 


Clip, Hairpin 

Kicker Crank Assembly 

Coil Plunger Assembly 

Coil Plunger 

Roll Pin. 1/8x7/16 

Armature Link 

Flat Washer, 17/64 o.d. x 1/2 
i d. x 15 ga. 

Mounting Bracket Assy 


Associated Parts for Right Kicker 

Part No. Description 

B-1 1 203-L-1 Coil & Bracket Assembly 

8-7572*1 Bracket & Stop Assembly 

01-8-508-S Coil Retaining Bracket 

4006-01017-06 Mach. Screw, 6-32 x 3/8 

4406*01119-00 Nut, 6-32 ESN 

AE-26-1 500 Coil Assembly 

03-7066 Coil Tubing 


Associated Parts for Left Kicker 

Part No. Description 

B-11203-R-1 Coil & Bracket Assembly 

B-7572-1 Bracket & Stop Assembly 

01-8-508-S Coil Retaining Bracket 

4006-01017-06 Mach. Screw, 6-32 x 3/8 

4406-01119-00 Nut, 6-32 ESN 

AE-26-1 500 Coil Assembly 

03-7066 Coil Tubing 













Black Knight 2000 


Parts Information 


Ball Shooter Lane Feeder 

p/n C-9638 

& Associated Parts 


•m 

Pert No. 

Description 

1 

12-6227 

Clip, Hairpin 

2 

A-8247 

Eject Cam Assembly 

3 

10-362 

Ejector Spring (Plain) 

4 

A-6949-L 

Spring Plate Assembly 

5 

A-8050-1 

Coil Plunger Assembly 

a) 

02-3407-2 

Coil Plunger 

b) 20-8716-5 

Roll Pin 


C) 03-8085 

6 4700-00030-00 

7 4700-00103-00 

8 A-8268 


Armature link 

Flat Washer, 17/64 x 1/2 x 1 5 ga 
Flat Washer, 17/64 x 1/2 x 28 ga. 
Mounting Bracket Assembly 



B-9362-L-1 

B-7572-1 

01-8-508-S 

4006-01017-06 

4406-01119-00 

AE-23-800 

03-7066 


Coil & Bracket Assy 
Bracket & Stop Assy 
Coil Retaining Bracket 
Mach. Screw, 6-32 x 3/8 
Nut, 6-32 ESN 
Coil Assembly 
Coil Tubing 


Outhole Kicker Assembly 

p/n B-8039-2 


Item 

Part No. 

Description 

1 

A-6378 

Mounting Plate Assembly 

2 

A-8335 

Coil Plunger Assembly 

a) 

02-2364 

Coil Plunger 

b) 

20-8716-5 

Roll Pin, 1/8 x 7/16 

c) 

01-4251 

Sail Return Link 

3 

03-7066 

Coil Tubing 

4 

A-6889 

Kicker Lever Assembly 

5 

A-8038 

Coil Stop Assembly 

6 

AE-23-800 

Coil Assembly 

7 

03-7176-1 

Striker Ring 

8 

10-101-4 

Spring-Reset 

9 

20-8712-25 

"E" Ring, 1/4" Shaft 

10 

4006-01003-03 

Mach. Screw, 6-32 x 3/16 



OUTHOLE KICKER ASSEMBLY 




Parts Information 


Black Knight 2000 


Jet Bumper Assembly 

p/n B-9414-2 


Item Pert No. 

1 A -47 54 

2 03-6009-A5 

3 03-6035-6 

4 03-7443-5 

5 10-7 

6 A-11199 


Description 

Bumper Ring Assy 
Bumper Base-Wht 
Bumper Wafer-Yel 
Bumper Body-Wht 
Spring-Jet Bumper 
Socket & Bulb Assy 


Jet Bumper Coil Assembly 

p/n B-9415-1 


Item Perl No. Description 


1 B-7417 

2 01-1747 

3 01-5492 

4 01-5493 

5 02-3406-1 

6 10-326 

7 AE-23-800 

8 4006-01017-04 

9 03-7066 


Bracket & Stop Assy 
Coll Retaining Bracket 
Armature Link, Steel 
Armature Link, Bakelite 
Coil Plunger 
Armature Spring 
Coll Assembly 
Mach. Screw, 6-32 x 1/4 
Coil Tubing 


Eject Hole Arm Assembly 

p/n B-9361-R-5 




Item 

Part No. 

Description 

1 

A-6949-R 

Spring Plate Assy 

2 

A-8268 

Mounting Bracket Assy 

3 

A-7471-R 

Eject Cam Assembly 

4 

A-8050 

Plunger Assembly 

5 

10-320 

Eject-Spring (Red) 

6 

12-6227 

Hajrpin Clip 

7 

4700-00030-00 

Flat Washer, 17/64 x 1/2 x 15ga. 

8 

4700-00103-00 

Flat Washer, 17/64 x 1/2 x 28ga. 


Associated Parts For Eject Hole 


B-9362-R-1 

B-7572-1 

01-8-508-S 

4006-01017-06 

4406-01119-00 

AE-23-800 

03-7066 


Coil & Bracket Assembly 
Bracket & Stop Assembly 
Coil Retaining Bracket 
Mach. Screw, 6-32 x 3/8 
Nut, 6-32 ESN 
Coil Assembly 
Coll Tubing 







Kickback Assembly 

p/n B-12671 


Item Part No. 

1 A-6306-2 

2 A- 12670 

3 01 -8-508-T 

4 10-135 

5 23-6420 

6 AE-23-800 

7 4008-01017-05 


Description 
Bell Armature 

Kicker Mounting Plate Assy 
Solenoid Bracket 
Solenoid Spring 
Rubber Grommet 
Coll Assembly 
Mach. Screw, 8-32 x 5/1 6 



Ball Popper Assembly 

p/n D-1 1335-2 


Hem Part No. Description 


1 03-8053 

2 16-8850-200 

3 20-9314-7 

4 AE-23-800 

5 A-11721 

6 10-135 

7 A- 1 1336 

8 23-6420 

9 4008-01017-05 

10 B-11631 

1 1 03-7067 

12 A-11658 


Ball Popper Cap 
I.D. Popper Label 
Dowel Pin, 3/32" x 1/2" 

Coil Assembly 
Bracket Assembly 
Spring Coil Plunger 
Armature Assembly 
Rubber Grommet 
Mach. Screw, 8-32 x 5/16 
Ball Popper Bracket Sub-Assy 
Coil Tubing 

Switch & Diode Assembly 




Black Knight 2000 


Parts Information 


Coin Door Assembly 

2- Chute Door, p/n 09-17002-x 

3- Chute Door, p/n 09-17003-x 
("x” is the country designator) 


Item 

Part No. 

Description 

Quantity 

1 

27-1038 

Button Cover 

2 or 3 

2 

27-1 041-1*49 

Price Panel 

2 or 3 

3 

27-1026-1*15 

Coin Entry Plate 

2 or 3 

4 

27-1016 

Lock Assembly 

1 

5 

27-1061 

Coin Return Bezel 

1 

6 

27-1062 

Coin Return Flap 

1 

7 

27-1021 

Button Housing - 2-slot 

1 


27-1022 

Button Housing - 3-slot 

1 

8 

27-1111 

Interlock Switch 

1 

9 

27-1006 

Coin Dccr - 2-slot 

1 


27-1 0C7 

Coin Door - 3-slot 

1 

10 

27-1005 

Com Door Frame 

1 

11 

27-1003 

M/C Screw, 6-32 x 3/16 

4 

12 

27-1008 

Diagnostic Switch 

1 

13 

27-1101 

M/C Screw, 4-40 x 1/4 

2 

14 

27-1102 

Bracket, Diagnostic Switch 

1 

15 

27-1037 

Button 

2 or 3 

16 

27-1078 

M/C Screw, 6-32 x 3/8 

2 or 3 

17 

27-1039 

Conical Spring 

2 or 3 

18 

27-1079 

Self -tapping Screw, #6x1/4 

2 

19 

27-1077 

Combox Cover 

1 

20 

27-1066 

Slam Switch 

1 

21 

27-1067 

M'C Screw 4-40 x 1/2 

2 

22 

27-1017 

Nut (key) 

1 1 

23 

27-1012 

Locking Cam 

1 

24 

27-1011 

Locking Arm 

2 

25 

27-1 C2C 

Washer 

1 

26 

27-1018 

Star Washer 

1 

27 

27-1019 

M/C Screw 

1 

28 

27-1089 

R-Ring 

1 

29 

27-1083 

Retainer 

1 

30 

27-1081 

Coin Inlet Chute 

2 or 3 

31 

27-1088 

Wire Clamp 

2 or 3 

32 

27-1025 

Key Hook 

2 or 3 

33 

27-1086 

Washer, #6 

2 or 3 

34 

27-1078 

M'C Screw, 6-32 x 3/8 

2 or 3 


27-1078 

MC Screw, 6-32 x 7/8 

2 or 3 

35 

27-1079 

Self-tapping Screw, #6 x 1/4 

2 or 3 

36 

27-1084 

Lamp Socket 

2 or 3 


27-1085 

Lamp 

2 or 3 

37 

27-1096 

Self-tapping Screw. #5 x 3/8 

2 or 3 

38 

27-1087 

MC Screw. 6-32 x 5/8 

2 or 3 

39 

27-1082 

Lever Arm 

2 or 3 

40 

27-1097 

Switch Cover 

2 or 3 

41 

27-1091 

Coin Accept Chute 

2 or 3 

42 

27-1075 

Wire Form 

2 or 3 


27-1093 

Wire Form 

2 or 3 

43 

27-1094 

MC Screw, 6-40 x 7/8 

2 

44 

27-1087 

MC Screw, 6-32 x 5/8 

2 

45 

27-1086 

Washer, #6 

2 

46 

27-1095 

Nut. 4-40 

2 

47 

27-1076 

Coin Return Box 

1 

48 

27-1078 

MC Screw, 6-32 x 3/8 

2 

49 

27-1092 

Microswitch 

2 or 3 



Parts Information 





3-Bank Drop Target 

p/n C-1 1223-1 


Item Part No. Description Hem Part No. Description 


1 03-8036 Target, Plain 

2 B- 1 1 224 3-Bank Tgt Sub- Assy 

3 10-364 Spring - Extension 

4 C-1 2559 3-Drop T arget Opto Assy 

5 20-871 2-18 "E" Ring, 3/1 6“ Shaft 

6 20-8712-25 "E" Ring, 1/4" Shaft 

7 10-392 Spring-Compression 

8 4408-01119-00 Nut, 8-32 ESN 

9 A- 11 397 Stop Bracket Assembly 

1 0 AE-26- 1 200 Coil Assembly 


11 01-8413 Bracket Coil Mounting 

12 A-11389 Plunger & Reset Pit Assembly 

A) 02-3972-1 Plunger 

B) 01-8408 Reset Plate, 3-Bank 

C) 4410-01132-00 Nut, 10-32 ESN 

13 03-7066-4 Coil Tubing 

1 4 4700-00016-00 Flat Washer, 3/16x7/16x17 ga. 

15 4008-01016-10 Mach. Screw, 8-32 x 5/8 

16 4700-00072-00 Flat Washer, 17/64 x 1/2 x 21 ga. 

17 23-6626 Rubber Grommet 



Parts Information 


Black Knight 2000 



3-Bank Drop Target Opto Board 



p/n 

C-12559 

Part No. 

Ckt Designation 

Description 

5768-12368-00 


3-Bank Opto Board 

5490-10159-00 

Opto 1 - Opto3 

Opto Interruptor, MDL, S/G 

5010-08930-00 

R1.R3.R5 

Resistor. C.F., 470 Q. 1/2w, 5% 

5010-09162-00 

R8 

Resistor. C.F., 100KQ, 1/4w. 5% 

5010-09324-00 

R2, R4, R6 

Resistor. C.F., 27KQ, 1/4w. 5% 

5010-08774-00 

R7 

Resistor, C.F., 22KQ, 1/4w, 5% 

5043-08980-00 

B 

Capacitor. .Olpfd., *80 -20% 

5370-12272-00 

U1 

I.C., Quad. Comp.. LM339 

5791-10871-04 

J2 

Connector, 4-pin Hdr, $q Pin .156 

5791-10871-07 

J1 

Connector, 7-pin Hdr, Sq Pin .156 


3-Bank Drop Target Opto Board Schematic 















Parts Information 


ffilacfe %tt igftt 2000 


Moving Target Assembly 

p/n C-12464 


Item 

Part No. 

Description 

1 A 

03-8028 

Retainer Carrier 

2A 

01-8494 

Support Bracket 

3A 

4106-01001-10 

Sh. Metal Screw, #6 x 5/8 

4A 

23-6534*9 

Edge Protector 

5A 

B-12725 

Targets & Cable Assembly 

1) 

A-11177-1 

Left Target Assembly 

2) 

A-11315-3 

Mid & Rt Target Assembly 

6A 

01-3670-1 

Switch Plate (Flat) 

7 A 

4004-01003-12 

Mach. Screw, 4-40 x 3/4 

8A 

4404-01119-00 

Nut, 4-40 ESNA 

9A 

03-8235 

Target Guide 

10A 

03-8236 

Carrier Target 


Motor Assembly 

p/n B-12465 


Item 

Part No. 

Description 

1 

01-9017 

Motor Mounting Bracket 

2 

B-1 1571-2 

Motor Sub-Assembly 

a) 

14-7941-3 

Motor 1 1 RPM 

b) 

5791-09111-00 

3P1396 03-09-2032 

c) 

5820-09080-00 

PM1190 02-09-2101 

3 

4701-00003-00 

Lockwasher, #8 Split 

4 

A-12463 

Motor Cam Assembly 

a) 

02-4262 

Operating Post 

b) 

02-4354 

Motor Cam 

c) 

02-4355 

Switch Actuator Post 

5 

4008-01076-06 

Set Screw. 8-32 x 3/8 

6 

5647-12073-06 

Snap Action Switch/w Roller 

7 

4CQ2-01005-06 

Mach. Screw, 2-56 x 3/8 

8 

4701-00024-00 

Lockwasher, #2 Split 

9 

4008-01005-16 

Mach. Screw, 8-32 x 1 

10 

4408-01117-00 

Nut, 8-32 Hex 

11 

4008-01040-08 

Mach. Screw, 8-32 x 1/2 

12 

01-8600 

Switch Insulator 

13 

5070-06258-00 

Diode, 1N4001, 1.0 A. 



Ramp Assembly 

p/n B-12636 


turn Part No. 

1 H-12685 

2 5647-12073-20 

3 01-8240 

4 5070-06258-00 

5 Not Used 

6 B-12637 

a) 01-8323 

b) 01-9118 

7 4002-01005-08 

8 4701-00024-00 


Description 

Ramp Switch Cable 
Subminiature Switch 
Nut Plate # 2-56 

Diode. 1N4001.1.0A 

Ramp Sub- Assembly 
Switcth Bracket 
Ramp 

Mach. Screw, #2-56 x 1/2 
Lockwasher, #2 Split 


Top Ramp Assembly 

p/n C-12674 


Item Part No. 

1 03-8260 

2 01-8433 

3 07-6688-1 9N 

4 01-9144 

5 07-6688-1 8N 

6 4700-00003-00 

7 31-1006-563-34 

8 4106-01033-08 


Description 

Top Ramp 
Mounting Bracket 
Rivet, 1/8 x 7/32 
Top Ramp Flap 
Rivet, 1/8x3/16 
Flatwasher. 1/8 x 9/32 
Ptayfieid Plastic 
Sh. Metal Screw, #6x1/2 



Parts Information 



Backbox Parts List 



Miscellaneous SIM* JWMW 2000 Parts 


A-8552-563 

31-1357-563 

03-7960-563 

08-7028-T 

20-9347 

20-9518 

31-1002A-563 

31-1002B-563 

31-1463-563 

31-1470 


Backglass Assembly 

Backglass 

Playfield Mylar 

Glass-Playfield 

Toggle Latch 

Backbox Hinge 

Lower Playfield (Screened) 

Upper Playfield (Screened) 

Drop Target Decal Set 

Start Button Decal 


563-IN 
01-6571 
01 -6655 
01-6652 
31-1006-563 
31-1008-563 
31-1009-563 
5795-10937-09 
5795-10938-27 


MW)* 2000 , Insert 
Hinge Mtg Bracket, Insert Board 
Latch-Insert Board 
Stop Bracket 

Plastics SelStStt XKlfW 2000 
Bottom Arch (Screened) 

Shooter Plate (Screened) 

Ribbon Cable, 20-Conductor, 9" 
Ribbon Cable, 26-Conductor, 27" 





Lower Playfield Lamps 

Lamp Location/Description 



5 Center, Bolt Circle 

8 LAST CHANCE {L Outlane) 

9 U-TURN Bolt (Right) 

10 SPIN Bolt 

11 LOCK Bolt (R Eject Hole) 

12 B (in "BLACK") 

13 L (in "BLACK") 

14 A (in "BLACK") 

15 C (in "BLACK") 

16 K (in "BLACK") 

17 EXTRA BALL Bolt 
19 MAGNA SAVE™ 

21 LAST CHANCE (R Outlane) 

22 U-TURN Bolt (Left) 

23 KICKBACK Bolt (L Outlane) 

24 SHOOT AGAIN 

36 2X (left) 

37 3X 

38 BONUS HOLO 

39 4X 

40 5X (right) 

41 G (R 3-b Dr Tgt) 

42 H (R 3-b Dr Tgt) 

43 T (R 3-b Dr Tgt) 

44 K (L 3-b Dr Tgt) 

45 N (L 3-b Dr Tgt) 

46 I (L 3-b Dr Tgt) 

47 SKYWAY Bolt 

48 HURRY-UP Bolt 

49 EXTRA BALL (Bolt Circle) 

50 50,000 (Bolt Circle) 

51 MAGNA SAVE (Bolt Circle) 

52 10,000 (Bolt Circle) 

53 MULTI-BALL (Bolt Circle) 

54 100.000 (Bolt Circle) 

55 RANSOM (Bolt Circle) 

56 200,000 (Bolt Circle) 

57 SPECIAL (Bolt Circle) 

58 20,000 (Bolt Circle) 

59 KICKBACK (Bolt Circle) 

60 150,000 (Bolt Circle) 

61 DRAWBRIDGE (Bolt Circle) 

62 75,000 (Bolt Circle) 

63 HURRY-UP (Bolt Circle) 

64 250,000 (Bolt Circle) 





Lower Playfield Parts 


Item 

Part No. 

Description 

1 

12-6842 

Bottom Arch Fence 

2 

12-6468 

Anti-Rebound Wire 

3 

C-1 1626-L-3 

Lwr Left Flipper Assy 

a) 

20-9250-6 

Lg Flipper Paddle & Shaft 

4 

B-1 1873-1 

Left Outlane Kickback 

5 

B-12743 

L Flipper Return Frame 

6 

B-1 2665 

Kicker Arm ("Sling*’) Assy 

7 

B-1 2651 

Ball Guide Assembly 

8 

B-1 2639-1 

Left UPF Hinge Post 

9 

C-1 1223-1 

3-Bank Drop Target 

10 

B-12650 

Ball Guide Assembly 

11 

C-1 2654 

Ball Guide Assembly 

12 

C-1 2655 

Ball Guide Assembly 

13 

C-1 2652 

Ball Guide Assembly 

14 

01-9122 

Skyway Ramp Entry Plate 

15 

C-1 2653 

Bali Guide Assembly 

16 

B-1 2636 

Skyway Ramp Assembly 

17 

D-1 1335-2 

Ball Popper Assembly 

18 

B-1 2599 

Shooter Lane Turnaround 

19 

C-1 2656 

Ball Guide Assembly 

20 

12-6466-6 

Wireform, 1-1/2" 

21 

12-6466-15 

Wi reform. 3-3/4" 

22 

01-9145 

Eject Hole Deflector 

23 

B-9361-R 

Eject Hole 

a) 03-7351-1 

Tr Red Plastic Ball Seat 

24 

B-1 2649 

Ball Guide Assembly 

25 

B-12639-R 

Right UPF Hinge Post 

26 

12-6827 

Wre Ramp 

27 

A-12831 

Magna Save™ 

28 

12-6466-12 

Wireform, 3" 

29 

B-1 2695 

R Flipper Return Frame 

30 

C-1 1626-R-3 Lwr Right Flipper Assembly 

a) 

20-9250-6 

Lg Flipper Paddle & Shaft 

31 

C-9638 

Ball Shooter Lane Feeder 


(Ball Trough Parts beneath Bottom Arch) 

B-8623 Upr Trough Baffle Assy 

01*5575 Bottom Arch Mtg Bracket 

C-8235 Lwr T rough Baffle Assy 

12-6542 Baffle Wire form 

01-3569-1 Ball Trough 
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Item Pan No. 

t B- 12671 

2 B- 12658 

3 B- 12657 

4 B-12693 

5 D-12660 

6 C-12464 
a B-12465 

7 12-6846 

8 C-12674 

9 12-6826 
9A 01-9151 

10 A- 12640 
a 12-6833 

10A 12-6466-3A 

11 12-6831 

12 B-12708 
a) 12-6741 

13 B-12720 
a) 12-6841 

14 B-9414-2 

15 D-12702-R-1 

16 B-12759 

17 01-9168 

18 12-6830 

19 A-12767 


Upper Playfield Parts 


Description 

3-Ball Lockup Kickback 
Ball Guide Assembly 
Ball Guide Assembly 
3-Ball Lockup Wire Ramp 
Ball Guide Assembly 
Motorized Target Assembly 
Motor Assembly 
W reform 

Plastic Ramp Assembly 
Popper Wire Ramp 
Ball Guide Baffle 
Ball Gate Assembly 
Gate Wire 
Wi reform, 3/4" 

Shooter Exit Wire Ramp 
Ball Gate Assembly 
Gate Wire 
Ball Gate Assembly 
Gate Wre 
Jet Bumper (3) 

UPF R Flipper Assembly 
Ball Guide Assembly 
R Hinge Post Bracket 
Wre Ramp 

Hinge Post Bracket Assy 



Upper Playfield Solenoids/Flashers 
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Upper Playfield Lamps 


* Lamp Location/Description 

18 Big Red Bolt 

20 Big Blue Bolt 

25 W (In “WIN") 

26 l (In "WIN") 

27 N (in "WIN") 

28 W (in "WAR") 

29 A (in "WAR") 

30 R (in "WAR") 

31 JACKPOT Bolt 

32 ADVANCE RANSOM Bolt 

33 Motor Target Bolt 3 

34 Motor Target Bolt 2 

35 Motor Target Bolt 1 

NOTE: 

Switches 1 - 4 and 6 - 7 are on the 
Speaker/Display Panel (R-A-N-S-O-M). 



Item Part No. 

16 5647-12073-06 

17 B-8928 

18 B-8928 

19 B-8928 

22 5647-12073-24 

23 5647-12073-24 

24 5647-12073-06 

25 5647-12073-18 

26 5647-12073-18 

27 5647-12073-18 

28 5647-12073-18 

29 5647-12073-18 

30 5647-12073-18 

30 5647-12073-01 

33 A-11177-1 

34 A-1 1177-1 

35 A-1 1315-3 

36 5647-12073-22 

37 5647-12073-22 

38 5647-12073-22 


jpper Playfield Switches 

Description 

UP (Motor Targets) 

Left Jet Bumper 
Right Jet Bumper 
Lower Jet Bumper 
Loop End 1 
Loop End 2 
DOWN (Motor Targets) 

W (in 'WIN") 

I (in WIN") 

N (in "WIN") 

W (in "WAR") 

A (in "WAR") 

R (in WAR") 

UPF Wire Ramp Entry 
Upper Target 
Middle Target 
Lower Target 
Lower Lock 
Middle Lock 
Upper Lock 


i 


mm 


[O 
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WARNING 

FOR SAFETY AND RELIABILITY, WILLIAMS ELECTRONICS GAMES does not recommmend or 
authorize any substitute parts or modifications of WILLIAMS' equipment. Use of NonWILLIAMS' parts, 
or modifications of game circuitry, may adversely affect game play, or may cause injuries. 

SUBSTITUTE PART OR EQUIPMENT MODIFICATIONS may void FCC Type Acceptance. 

BECAUSE THIS GAME IS PROTECTED by Federal copyright, trademark, and patent laws, 
unauthorized game conversions may be illegal under Federal law. 

THIS 'CONVERSION* PRINCIPLE ALSO APPLIES to unauthorized facsimiles of WILLIAMS' 
equipment, logos, designs, publications, assemblies, and games (or game features not deemed to be 
in the public domain), whether manufactured with WILLIAMS' components or not. 

This equipment generates, uses, and can radiate radio frequency energy, and if not installed and used 
in accordance with the instructions manual, may cause interference to radio communications. It has been 
tested and found to comply with the limits for a Class A computing device pursuant to Subpart J of Part 
15 of FCC Rules, which are designed to provide reasonable protection against such interference when 
operated in a commercial environment. Operation of this equipment in a residential area is likely to cause 
interference in which case the user at his own expense will be required to take whatever measures may 
be required to correct the interference. 

WARNING 

FCC STICKER. Check the back of your -Black fcntfl&t 2000 game to verify that an FCC-certification 
sticker was attached to your game at the factory. 

All games that leave WILLIAMS' plants have been tested and found to comply with FCC Rules. Because 
the sticker is proof of this fact, legal repercussions to the owner and distributor of the game may result, if 
the sticker is missing. If you receive any WILLIAMS game, manufactured after December 1982, that has 
no FCC sticker, call WILLIAMS' for advice or write us a note on your Game Registration Card. Be sure 
that the card bears your game's serial number. 

RF Interference Notice 

CABLE HARNESS PLACEMENTS and ground strap routing on this game have been designed to keep 
RF radiation and conduction within levels accepted by the FCC Rules. 

TO MAINTAIN THESE LEVELS, reposition harnesses and reconnect ground straps to their original 
placements, if they become disconnected during maintenance. 

Notice 

JJlatk Jt-nffl&l 2000, Magna Save, and MULTI-BALL are trademarks of WILLIAMS ELECTRONICS 
GAMES, INC. 

FOR SERVICE... 

CALL your authorized 
WILLIAMS' Distributor 


J ?t i/ftami © 

ELECTRONICS GAMES, INC. 

3401 N. California Avenue 
Chicago, IL 60618 


WHRMnG: Transport this gams 0I1LY mith hinged backbox domnl 



